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SECTION 1.0

INTRODUCTION

Environmental Resources Management (ERM) has prepared this
1999-2000 Groundwater Monitoring Work Plan in support of the planned
groundwater monitoring at the 143 Combat Communications Squadron
(CCSQ), Seattle Air National Guard Station (Seattle ANGS) in Seattle,
Washington (Figure 1-1). This work is being conducted as part of the Air
National Guard (ANG) Installation Restoration Program (IRP) under
Contract DAHA90-94-D-0014, Delivery Order 0067, between ERM and the
National Guard Bureau (NGB), Departments of the Army and the Air
Force. The Air National Guard/Installation Restoration Program
Branch (ANG/CEVR) is providing technical and project management
oversight for this investigation on behalf of the ANG. The purpose of this
Groundwater Monitoring Work Plan is to describe the elements and
procedures of the planned 1999-2000 groundwater monitoring program at
the Seattle ANGS. :

A Phase I Remedial Investigation (RI) was completed at the Seattle ANGS
in 1997, and a Phase II RI was completed in 1999. The Phase I and II RI
results are reported in ERM (1998) and ERM (1999), respectively.

Project Objectives and Scope

The purpose of the 1999-2000 groundwater monitoring program is to
supplement the RI phases with additional data needed to evaluate
remedial options for groundwater contamination previously identified at
the Station. The monitoring program will include quarterly sampling of
existing groundwater monitoring wells at the Station for 1 year.

1-1
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Work Plan Structure

This 1999-2000 Groundwater Monitoring Work Plan provides a
description of the activities for the monitoring program and is organized
into 12 sections and two appendices. The contents of the sections are as

follows:

*» Section 1.0 provides general introductory information for the
monitoring program;

* Section 2.0 describes the project management approach for the
monitoring program;

- » Section 3.0 provides background information for the Seattle ANGS;

* Section 4.0 describes the environmental setting for the vicinity of the
Seattle ANGS;

* Section 5.0 describes the permits required for the monitoring program;
¢ Section 6.0 outlines the monitoring program investigative approach;

* Section 7.0 describes the field investigation procedures;

* Section 8.0 describes sample collection procedures;

* Section 9.0 describes equipment decontamination procedures;

» Section 10.0 describes investigation-derived waste (IDW) management;
* Section 11.0 outlines the project schedule and deliverables; and

» Section 12.0 lists the references cited in this Work Plan.

The following appendices are included in this Work Plan:

¢ Appendix A contains the Sitewide Safety and Health Plan (SSHP); and

¢ Appendix B contains the Quality Assurance Project Plan (QAPP).

1-3
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SECTION 2.0

PROJECT MANAGEMENT APPROACH/PLAN

This section provides an overview of ERM's project management plan for
the 1999-2000 groundwater monitoring program.

Project Management Organization

The project will be managed and executed by personnel who will ensure
that the objectives of the groundwater monitoring program are met.
Analytical testing services will be provided by an experienced
subcontractor firm that possesses the required permits, licenses, and
accreditation necessary to work in the State of Washington.

ERM's project team will consist of the following key positions:

Program Manager: Responsible for the overall execution of the project and
for maintaining an open line of communication with the ANG/CEVR and
the local ANG Environmental Coordinator.

Project Manager: Supervises the project team, provides technical direction
and interface with the ANG Project Manager and the ANG Environmental
Coordinator, coordinates subcontractor support, and manages project
schedule and budget.

Site Manager: Directly supervises the on-site field investigation activities
and project team, and provides technical direction and interface with the

Project Manager.

uality Assurance/Quality Control (QA Manager: Responsible for
establishing standardized quality assurance procedures for the project and
for ensuring that effective procedures and controls are implemented to
achieve project quality goals and adherence to contract requirements.

Site Safety and Health Officer: Responsible for ensuring that physical and
chemical hazards are appropriately mitigated through effective execution

of the SSHP.

KCSlip4 41513
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Project Scientists and Engineers: Includes qualified geologists, chemists,
toxicologists, and engineers.

Project Procedures

2.3

An open line of communication will be maintained between the Project
Manager and the project team to ensure that project objectives are met.
Sampling and other field activities will be carried out in accordance with
this Work Plan. The 1999-2000 groundwater monitoring program will be
executed according to the project schedule included in Section 11.0 of this
Work Plan.

Quality Management

24

The QA/QC Manager will be responsible for ensuring that established
QA/QC procedures are followed. Immediate corrective actions will be
taken when they are deemed necessary. The QA/QC procedures will be
directed in accordance with the Seattle ANGS Quality Assurance Project
Plan (QAPP) prepared for the Remedial Investigation/Feasibility Study
(RI/FS) phase of the IRP (Appendix B).

Subcontract Management

2.5

ERM is responsible for performance of the work under this contract
delivery order, including the work of subcontractors. ERM will hire a
subcontractor for analytical testing services. The Project Manager will
maintain oversight of the subcontractor’s completion of specified tasks
with respect to technical performance, quality, and adherence to cost and
schedule. In addition, ERM will ensure that subcontractor activities
comply with the QAPP.

Project Staffing

ERM will use an experienced team of professionals who have performed
similar work at the Seattle ANGS or other investigation sites. The project
team will be selected by the ERM Program Manager and Project Manager.

2-2
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SECTION 3.0

INSTALLATION BACKGROUND INFORMATION

31

This section provides background information for the Seattle ANGS.
Information presented in this section was derived primarily from the
Phase II RI Report (ERM 1999a).

Site Location

3.2

The Seattle ANGS is at 6736 Ellis Avenue South in Seattle, Washington,
and occupies approximately 7.5 acres near the north end of the King
County International Airport (Boeing Field). A map of the Seattle ANGS
is shown on Figure 3-1.

Installation Type and Operational Status

3.2.1

This section summarizes the activities and history of the Seattle ANGS.

Installation Type

3.2.2

The Seattle ANGS is currently the home of the 1434 CCSQ. The current
mission of the 143rd CCSQ) is to provide mobile communication equipment
and support for airports and airfields. The facility currently employs
approximately 129 personnel, of which 25 are full-time employees.

Site History

The Seattle ANGS was built during World War II by the War Department
and was used by the United States Army Air Corps as the "Aircraft
Factory School" In 1948 the property was given to King County as
surplus property and was subsequently leased to the Washington ANG.

31
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On 21 April 1948, the 143+ Aircraft Control and Warning Squadron was
established on the site. From May 1951 to February 1953, the 143rd was
activated for recruitment purposes. During this period the unit had two
C-47 aireraft. In 1960 the name of the unit was formally changed to the
143rd Communications Squadron Tributary Teams. In 1969 and 1988 the
name of the unit was again changed, becoming the 143 Mobile
Communications Squadron and the 1434 CCSQ, respectively.

Currently, the Seattle ANGS property is leased from King County by the
United States Air Force, which in turn licenses the property to the
Washington State Military Department for ANG use.

Site Structures

3.4

In 1948 the Station consisted of 17 acres of land, including an aircraft
parking ramp, leased from King County. At that time the property
contained 15 buildings, all of which were subsequently demolished. In
1951 a new property lease decreased the size of the Station from 17 acres
to 7.5 acres. Buildings were constructed for headquarters, a mess hall,
warehouses, and vehicle service requirements. In 1980 the NGB approved
a Congress-funded replacement of all buildings. The buildings were
completed in 1984 with the exception of Building 204 (Mobility Storage),
which was completed in 1988, and the new Mobility Storage Building,
which was completed in 1998.

The Seattle ANGS currently consists of 7.5 acres and five buildings (Figure
3-1). Other site features include miscellaneous aboveground storage
tanks, a van island, and an oil/ water separator. The Station used to have
a washrack and several underground storage tanks; the washrack and the
underground storage tanks are no longer present at the site.

Surrounding Land Use

Land use adjacent to the Seattle ANGS and sites of potential
environmental concern are shown on Figure 3-2. Adjacent properties to
the north, south, and east of the Station are zoned for general industrial
use, are currently used for industrial purposes, and have a history of
industrial use. The properties directly south and east of the Station are
owned by the Boeing Company (Boeing) or leased by Boeing from King

3-3

KCSlip4 41517

SEA408047



8¥080¥V3S

8151y pdIISOM

\ | 2=
BN O

4

m King County
2 am | Airport
¢ Y21\ Maintenance
- e
) i ]

'l P } N

: L |A&T Pum
—
A SR
™| Seattie ANGS

/// T . 8
/%f Georgetown \

Washington State
Mator Pool

(&

‘ Steamplant

|
< &D Legend:
|
> I | North Boeing Field Sites:

Fire Training Center
Storm Drain System PCBs
Green Hornet Area

F & G Facility

Building 3-354

Building 3-360/361/365

Building 7-027-1/2/3
Utilidor Project

DTN RWN~

Building 3-800

Building 3-801

Park

el
N—wO
0w

Main Fuel Farm

1" = 1290'
] 1290

FromUSGS 75
Minute Topographic Map Series,
Seattle South, Washington (1973}

Flightline Utility Corridor - Concourse C

FIGURE 3-2

s\cad\dwgs\60561\41\ 80614102

ADJACENT LAND USE AND
SITES OF ENVIRONMENTAI, CONCERN

143rd CCSQ, Seattle ANGS

Seattle, Washinglon

. ITVNIA



TR TR

R N N Eiie |

i

3.5

FINAL

County. Immediately north of the Station are several trucking companies
and a Washington State Motor Pool auto maintenance facility. The area
west of the Station, across Ellis Avenue South, consists of residential
properties. The sites of potential environmental concern shown of Figure
3-2 are discussed further in the Phase II RI Report (ERM 1999a).

Previous Remedial Actions

3.5.1

Three IRP investigations have been conducted at the Seattle ANGS:

e A Preliminary Assessment (PA) was conducted by the ANG in
December 1993.

e A Preliminary Assessment/Site Inspection (PA/SI) was conducted by
Operational Technologies Corporation (OpTech) in 1994 (OpTech

1995).

e A two-part Rl was conducted by ERM between 1996 and 1999
(ERM 1998, 1999a).

In addition, a Feasibility Study has been completed (ERM 1999b). The
objectives and scope of the three IRP investigations are sumarized

below.

Preliminary Assessment

3.5.2

The PA focused on the identification and evaluation of historic and
current use, handling, and disposal practices of hazardous materials and
hazardous waste at the Seattle ANGS. Based on the results of the PA, one
area of concern (subsequently designated IRP Site 1- Burial Site) was
identified as being potentially contaminated with hazardous materials
and/or waste, thus warranting further IRP investigation.

Preliminary Assessment/Site Inspection

L1¢ QUIRCTIVE Of the A 31 Was 0 1dentty (KF sites and to confirm e
presence or absence of soil and groundwater contamination associated
with past hazardous material and hazardous waste handling and disposal
practices.  Field activities for the PA/SI included screening and
confirmation activities. The screening activities included a soil vapor

3-5
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survey, a ground-penetrating radar survey, and a magnetometer survey at
the IRP site. Confirmation activities included the collection of soil samples
from three soil borings and one monitoring well boring, and the
installation and sampling of three groundwater monitoring wells.

Remedial Investigation

3.6

The objective of the RI was to determine the nature and extent of
contamination associated with the IRP site. The RI was conducted in two
phases. Field activities for the Phase I Rl included screening and
confirmation activities. The screening activities included organic vapor
screening and TPH (Total petroleum hydrocarbons) screening of soil
samples. Confirmation activities included the collection and analysis of 22
direct-push groundwater samples, 10 surface soil samples, two storm
sewer catch basin samples, and subsurface soil samples from 11 soil
borings. Additional Phase I RI activities included the installation of five
groundwater monitoring wells, quarterly sampling of the RI and PA/SI
monitoring wells for 1 year, and aquifer slug testing to estimate hydraulic

conductivity.

Field activities for the Phase II RI included soil vapor sampling at 40
locations across the site, direct-push soil and groundwater sampling at 20
locations, installation of five groundwater monitoring wells, and quarterly
groundwater monitoring for 1 year.

The RI sampling locations are shown on Figures 3-3 through 3-6; the RI
sampling program is summarized on Tables 3-1 and 3-2. Complete
analytical testing results and interpretation of the RI data are presented in
the Phase I and II RI Reports (ERM 1998; ERM 1999a).

Source, Nature, and Extent of Contamination

Numeric project screening goals (PSGs) were developed during the RI for
use in identifying contaminants of concern (COCs) in soil and
groundwater. The PSGs were derived from chemical-specific State and
Federal applicable or relevant and appropriate requirements (ARARs).
The derivation of PSGs and the screening process used to identify COCs
are described in the Phase II RI Report (ERM 1999a).

Two chlorinated volatile organic compounds (VOCs), tricloroethene (TCE)
and tetrachloroethene (PCE), have been detected in groundwater at

3-6
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TABLE 3-1
Phase I Remedial Investigation Sampling Program
143rd CCSQ, Seattle ANGS, Seattle, Washington
CRleld 0 fab USEPA Method : Rinsate | Field | Field * | . | - Matrix
Parameters | Patameters ‘ Blank | Blank| Duplicate | MG/MSD |~ Total*
Soil headspace
screening using | PP Metals 3050/ 67(3:70(; 6020/ 9 1 1 10
PID/field TPH
Subsurface Soil Soil Borings Soil SVOCs 3550/8270 9 1 1 10
3 Locations Classification TPH WIPH-HCID (1) 9 1 1 10
Background Radionuclides SM'mg&/ :' %031, 9 1 1 10
Temperature PP Metals 6010/6020/7470 2 2
Groundwater | Monitoring Wells pH VOCs 5030/8260 2 2
(per round)
Specific '
1RIMW conductance SVOCs 3550/8270 2 2
1PA/SIMW » TPH WTPH-HCID (1) 2 2
Turbidity
N . 5SM-7110A/B, 903.1,
Radionuclides 904.0 2 2
Sail headspace
screening using| PP Metals | 2000/ med 6020/ 16 1 1 1 2 19
PID/field TPH
Subsurface Soil Soil Borings, Soil TPH TPH-HCID (1) 16 1 1 L 2 19
MW Boring MW-3 Classification VOCs 5030/ 8260 2 2
9 Locations SVOCs 3550/8270 16 1 1 1 2 19
IRP Site Radionuclides | o™/ 10A/B, 9031, 16 1 1 1 2 19
904.0
Headspace
0,
No.l screening using | PP Metals 3050/ 6,;);700/ 6020/ 2 2
Storm Sewer PID/ field TPH
Catch Basin | = Gamples TPH WTPH-HCID (1) 2 2
Sediments ples
SVQOCs 3550/8270 2 2
2 Locations VOCs 5030/8260 2 2
. . SM-7110A/B, 903.1,
Radionuclides 904.0 2 2
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TABLE 3-1

Phase I Remedial Investigation Sampling Program

143rd CCSQ, Seattle ANGS, Seattle, Washington

sl oy , VIR TR . QA/QCSamples
. Site . Matrix o Sampling . Lab - | . USEPA Methiod Rinsate’| Fiald ]  Field Matrix
s L "' Method Parameters. | . Blank | Blarik| Duplicate| MS/MSD | Total®
Surface Soil | Surface Sampling screening using TPH WLPH(:;};[()]/?*IS) 3 10 1 1 1 12
PID/field TPH - @
10 Locations Soil . ) SM-7110A/B, 903.1,
Classification Radionuclides 9040 10 1 1 1 12
IRP Site Geoprobe Temperature pH| Selected VOCs 8010/8020 2 2 1 25
No.1 (field lab) Specific TPH WTPH-HCID (1) b) 2 1 25
conductance
{cont.) Groundwater Temperature PP Metals 6010/ 6020/7470 6 1 1 1 8
Menitoring ‘2"""5 pH VOCs 503078260 6 1 1 1 8
('.0 4RI MWs (per round)
N L
IS 2PA/SIMWs Specific SVOCs 355078270 6 1 1 1 8
conductance
TPH WTPH-HCID (1) 6 1 1 1 8
Turbidity Radionuclides | SM-7110A/B, 903.1, 6 1 1 1 8
904.0
Notes:

VOCs = Volatile organic compounds

SVOCs = Semivolatile organic compounds

PP Metals = Priority Pollutant metals

TPH = Total petroleum hydrocarbons

QA/QC = Quality assurance/ quality control
MS/MSD = Matrix spike/matrix spike duplicate
USEPA = United States Environmental Protection Agency
PID = Photoionization detector

RI = Remedial Investigation

PA/SI = Preliminary Assessment/Site Inspection
MW = Monitoring Well
* = Blank samples not included in matrix total
(1) = State of Washington TPH analysis - hydrocarbon screening/ identification method

(2) = State of Washington TPH analysis - gasoline/ diesel/ heavy oil quantification method
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TABLE 3-2
Phase 11 Remedial Investigation Sampling Program
143rd CCSQ, Seattle ANGS, Seattle, Washington
Matrix Sampling Field  |Laboratory| ~Analytical | Primary Sample _9A/QCSamples Total
0 Métbod Parameters Parameters Method Analyses Trip | Rinsate | Field [ Field Ms/Msp| L2boratory
e R i . Blank | Blank | Blank | pup [MS/MSDI") | ivees
. StrataProbe - 40
Soil Vapor locations None VOCs USEPA 8021B 40 2 4 2 4 - 52
StrataProbe - 20
locations Organic vapors YOCs USEPA 8260 20 1 2 1 2 1 27
Soil TPH WTPH-HCID 3 -- 1 1 1 - 6
MW borings - 5 .
. Organic vapors VOCs USEPA 8260 5 1 1 - - - 7
locations
StrataProbe - 20 None VOCs | USEPA 8021B 20 1 1 1 2 1 2
locations
Groundwater 8 existing MWs, SHC1: Turbld:‘tﬁ,e
5new MWs, | P7 TeMPEIAUIE | yaes 1 UsEPA 8260 52 8 5 8 5 3 81
rterly for 1 year DO, Redox
qua Y y potential
Notes:

VOCs = Volatile organic compounds

TPH = Total petroleum hydrocarbons

WTPH-HCID = Washington TPH - hydrocarbon identification method
QA/QC = Quality assurance/ quality control

DUP = Duplicate sample

5.C. = Specific conductance

D.O. = Dissolved oxygen content

USEPA = United States Environmental Protection Agency
MS/MSD = Matrix spike/matrix spike duplicate

MW = Monitoring well



FINAL

concentrations above PSGs. PCE has been detected in select samples
collected from two background (upgradient) monitoring wells; the
majority of the detections have been only slightly above PSGs. Dissolved
TCE in groundwater is the only consistently detected COC considered to
pose a potential threat to human health or the environment. A summary
of organic compounds detected in groundwater monitoring wells is
provided on Table 3-3; the locations of the monitoring wells are shown on
Figure 3-7. Table 34 provides a summary of monitoring well construction
details.

TCE has been detected in groundwater samples collected in the southern
portion of the Station. The samples were collected from both direct-push
(ie. Geoprobe/Strataprobe) borings and groundwater monitoring wells
installed during the RI. The RI results for TCE in groundwater are
depicted on Figure 3-8. TCE was detected in direct-push samples GP-2,
GP-4, GP-5, GP-36, GP-37, and GP-38, at concentrations ranging from 1.0
to 25 micrograms per liter (ug/l). TCE also has been detected in
groundwater samples collected from monitoring wells MW-4, MW.5,
MW-6, MW-7, and MW-8, at concentrations ranging from 2.0 to 83 pg/1.

The direct-push groundwater sample results are considered screening-
level data. The groundwater samples collected from monitoring wells, on
the other hand, provide definitive data for groundwater characterization.
Only three groundwater samples collected from monitoring wells MW-6
and MW.-8 in February and May 1999 had TCE concentrations exceeding
the Model Toxics Control Act (MTCA) Method A Cleanup Level of

5.0 ug/l.

An on-site source area for the TCE detected in groundwater has not been
identified at the Station. Out of 27 soil samples analyzed for VOCs during
the RI, only one was found to contain TCE. The TCE concentration
reported in this sample (0.17 milligrams per kilogram) was below the
MTCA Method A Cleanup Level of 05 milligrams per kilogram.
Furthermore, this soil sample was collected at the depth of the water table
in the boring for monitoring well MW-3, and thus may have contained
TCE-impacted groundwater that biased the analytical results. Chlorinated
VOCs were not detected in any of the other RI soil samples. As discussed
in the Phase II RI Report (ERM 1999a), it appears that the TCE detected in
groundwater at the Seattle ANGS may be related to the groundwater
contamination at the Boeing facility immediately south of the Station.
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TABLE 3-3
Organic Compounds Detected in Groundwater Monitoring Wells
- 143rd CCSQ, Seattle ANGS, Seattle, Washington
. 13- 11- Gis-1,2- 1358 .
Location Date Acetone] Toluene | Dichloroeth Trichloroeth Dichloroeth Trimethylb Trichloroeth Tetrachloroeth
m 9/17/96 ND {ND) 0.3 3.7 ND ND ND 3.8
9/17/9% (dup) | ND [ (ND) 03 38 ND ND ND 38
1/14/97 ND | ND ND 2.4 ND ND ND 51
BS-004PZ 4/11/97 ND ND ND 3.3 ND ND ND 17
[ {Background Well) 7/10/97 ND ND ND 1.8 ND ND ND (ND)
9/2/98 ND ND ND ND ND ND ND 2.0
11/25/98 ND ND ND ND ND ND ND ND
2/24/99 ND ND ND ND ND ND ND ND
. 5/19/99 ND ND ND ND ND ND ND 68
9/17/96 ND ND ND ND ND 0.2 ND ND
b, 1/15/97 ND | ND ND ND ND ND ND ND
4/11/97 ND ND ND ND ND ND ND ND
| ] BS-005PZ 7/11/97 ND ND ND ND ND ND ND 47
9/1/98 ND ND ND ND ND ND ND ND
11/25/98 ND ND ND ND ND ND ND ND
2/24/99 ND ND ND ND ND ND ND ND
] 5/18/99 ND ND ND ND ND ND ND ND
! 9/17/96 ND ND ND ND ND 0.2 ND ND
{ 1/14/97 ND ND ND ND ND ND ND ND
4/11/97 ND ND ND ND ND ND ND ND
- BS-006PZ 7711797 ND ND ND ND ND ND ND ND
’ 9/2/98 ND ND ND ND ND ND ND ND
11/24/98 ND ND ND ND ND ND ND ND
2/24/99 ND | ND ND ND ND ND ND ND
m 5/18/99 ND ND ND ND ND ND ND ND
l 10/18/96 ND ND ND ND ND ND ND ND
. 12/17/96 ND ND ND ND ND ND ND ND
1714797 ND 11 ND ND ND ND ND ND
MW-1 4/11/97 ND ND ND ND ND ND ND ND
r {Background Well) 7/11/97 ND ND ND ND ND ND ND ND
9/1/98 ND 6.0 ND ND ND ND ND ND
11/25/98 ND ND ND ND ND ND ND ND
2/24/99 ND ND ND ND ND ND ND 52
r 5/19/99 ND ND ND ND ND ND ND ND
. 10/18/96 ND ND ND ND ND ND ND ND
12/17/96 ND ND ND ND ND ND ND ND
1/15/97 ND ND ND ND ND ND ND ND
r 1/15/97 (dup) | ND | ND ND ND ND ND ND ND
MW-2 4/10/97 ND ND ND ND ND ND ND ND
7/11/97 ND ND ND ND ND ND ND ND
9/2/98 ND ND ND ND ND ND ND ND
r 11/25/98 ND | ND ND ND ND ND ND ND
.. 2/24/99 ND ND ND ND ND ND ND ND
5/18/99 ND ND ND ND ND ND ND ND
10/18/96 18 ND ND ND ND ND ND ND
r 10/18/9% (dup) | 20 ND ND ND ND ND ND ND
- 12/17/9 ND ND ND ND ND ND ND ND
12/17/96 (dup) | ND ND ND ND ND ND ND ND
1/15/97 ND ND ND ND ND ND ND ND
Mw-3 4/11/97 ND ND ND ND ND ND ND ND
- 7/11/97 ND ND ND ND ND ND ND ND
9/2/98 ND ND ND ND ND ND ND ND
9/2/98(dup) | ND ND ND ND ND ND ND ND
11/24/98 ND ND ND ND ND ND ND ND
- 11/24/98(dup) | ND | ND ND ND ND ND ND ND
2/25/99 ND [ ND ND ND ND ND ND ND
r 5/18/99 ND | ND ND ND ND ND ND ND
3-15
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TABLE 3-3
Organic Compounds Detected in Groundwater Monitoring Wells
143rd CCSQ, Seattle ANGS, Seattle, Washington

: 0 RE s 100 1 G2 L 438 , o
~ Location Date. | Acetone| Toluene | Dichloroethane | Trichloroett Dichloroeth Trimethylb Trichl Toteachioraeth
10/18/%96 11 ND ND ND ND ND 3.9 ND
12/17/96 ND ND ND ND ND ND 27 ND
1/14/97 ND ND ND ND ND ND 34 ND _
4/11/97 ND ND ND ND ND ND 3.2 ND
MW 7/11/97 ND ND ND ND ND ND 28 ND
©/2/98 ND | ND ND ND ND ND 2.0 ND
11/24/98 ND ND ND ND ND ND 3.4 ND
2/24/98 ND ND ND ND ND ND 2.6 ND
2/24/99 (dup) ND ND ND ND ND ND 2.6 ND
5/18/99 ND ND ND ND ND ND 2.9 ND
10/18/96 ND ND ND ND 5.6 ND ND ND L
12/17/96 ND ND ND ND 4.9 ND ND ND
1/14/97 ND | ND ND ND 27 ND ND ND -
4/11/97 ND ND ND ND 1.4 ND ND ND l
4/11/97 (dup) | ND ND ND ND 16 ND ND ND
MW-5 7/10797 ND | ND ND ND 35 ND 2.1 (ND)
7/10/97 (dup) ND ND ND ND 28 ND ND ND
9/2/98 ND ND ND ND ND ND ND ND l
11/24/98 ND | ND ND ND 32 ND ND ND .
2/25/99 ND ND ND ND 1.7 ND ND ND
5/18/99 ND ND ND ND ND ND ND ND
9/2/98 ND ND ND ND ND ND 3.0 ND l
MW-6 11/24/98 ND ND ND ND ND ND 3.0 ND -
2/25/99 ND ND ND ND ND ND ND ND
5/18/99 ND ND ND ND 1.0 ND 57 ND
9/2/98 ND | ND ND ND ND ND ND ND l
MWw-7 11/24/98 ND ND ND ND ND ND 3.8 ND -
2/25/99 ND ND ND ND ND ND ND ND
5/18/99 ND ND ND ND ND ND ND ND
9/2/98 ND ND ND ND ND ND 3.0 ND l
11/24/98 ND ND ND ND ND ND 3.3 ND -
Mw.-8 2/24]99 ND ND ND ND 39 ND 83 ND
2/24/99 (dup) ND ND ND ND 42 ND o B ND
5/18/99 ND ND ND ND 45 ND i el ND l
5/18/99 (dup) [ ND ND ND ND 4.7 ND LA ND
9/1/98 ND ND ND ND ND ND ND ND
MW-9 11/24/98 ND ND ND ND ND ND ND ND
2/24/99 ND ND ND ND ND ND ND ND [
5/18/99 ND ND ND 14 ND ND ND 1.8
9/1/98 ND ND ND ND ND ND ND ND
MW-10 11/25/98 ND ND ND ND ND ND ND ND
2/24/99 ND ND ND ND ND ND ND ND l
5/19/99 ND ND ND ND ND ND ND ND
RI Project Screening Goal| 800 40 800 200 70 0.507 5.0 5.0
Notes: l
All concentrations in micrograms per liter (ug/1)
ND = Not detected above laboratory method reporting limit
(ND) = A positive detection was reported by the laboratory for this constituent in the sample indicated. The sample result l
was qualified as not detected based on a detection of the constituent in an associated quality control blank (United .

States Environmental Protection Agency Contract Laboratory Program "10x" and "Sx" rules).
dup = Duplicate sample
RI = Remedial Investigation
Shaded cell/bold typeface indicates a value exceeding the associated Rl project screening goal.
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TABLE 34

Summary of Monitoring Well Construction Details
143rd CCSQ, Seattle ANGS, Seattle, Washington

| R | Dme | evaton| ToBIDepth| [ | Wellead | Srsensiot | Anmalar | SRl | TR OO
e | Investigation Completed| ™ = { ft~ams y (fr-bgs) Material Completion | Size (inches) Seal (fobgs) : (o)
(Bac:;ﬁszwem PA/SI | 7/14/9 14.66 205 |2inchPVC| Flush 0010 | S-feetBC | 9.0-19.0 7.0
(Backgtllvx;:l Well) Phase IRl | 10/16/9% 14.92 205 2-inch PVC Flush 0.010 2-feet BC | 10.0-20.0 7.5
BS-005°Z PA/SI 7/14/94 14.39 20.5 2-inch PVC Flush 0.010 5-feet BC 9.0-19.0 7.0
BS-006PZ PA/SI 7/14/94 14.59 20.5 2-inch PVC Flush 0.010 5-feet BC 9.0-19.0 7.0
MWw-2 Phase [RI | 10/16/9% 14.60 20.5 2-inch PVC Flush 0.010 2-feet BC | 10.0-20.0 7.5
MW.-3 Phase IRl | 10/17/96 11.88 20.5 2-inch PVC Flush 0.010 2-feet BC | 10.0-20.0 7.5
MwW-+4 Phase IRI | 10/17/9% 12.05 20.5 2-inch PVC Flush 0.010 2-feet BC | 10.0-20.0 7.5
MW-5 Phase IRI | 10/17/9% 13.94 20.5 2-inch PVC Flush 0.010 2-feet BC | 10.0-20.0 7.5
MW-6 Phase IRl | 8/27/98 11.62 20.5 2-inch PVC Flush 0.010 2-feet BC 5.0-20.0 4.0
MW.7 Phase IIRI | 8/27/98 12.17 20.5 2-inch PVC Flush 0.010 2-feet BC 5.0-20.0 4.0
MW-8 Phase IRl | 8/27/98 11.90 20.5 2-inch PVC Flush 0.010 2-feet BC | 5.0-20.0 40
MW-9 Phase IIRI | 8/27/98 14.30 20.5 2-inch PVC Flush 0.010 2-feet BC { 5.0-200 4.0
MW-10 Phase IIRI | 8/27/98 14.97 20.5 2-inch PVC Flush 0.010 2-feet BC 5.0-20.0 4.0
Notes:
(ft-amsl) = Feet above mean sea level
(ft-bgs) = Feet below ground surface
RI = Remedial Investigation
PA/SI = Preliminary Assessment/Site Inspection
PVC = Polyvinyl chloride
BC = Bentonite chips
L L1 L Lt L ¢ ¥ — T ¢ f
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TCE has been detected in a number of shallow monitoring wells at the
Boeing site, at concentrations of the order of 10 to 1,000 pg/l
(Boeing 1998).
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SECTION 4.0

ENVIRONMENTAL SETTING

This section describes the environmental setting at the Seattle ANGS to
establish a reference for the work conducted under the IRP.

Climate

4.2

The climate in the Seattle area is characterized by mild summers and cool
winters, with long spring and fall seasons. In winter, the average daily
temperature ranges from 37 to 47 degrees Fahrenheit (°F), while in
summer the average daily temperature ranges from 55 to 72 °F. The
average annual precipitation is 38.84 inches, including 7.4 inches of snow.
The greatest percentage of rainfall occurs in the winter months from
November to January. The average monthly precipitation ranges from
0.89 inches in July to 6.29 inches in December. The heaviest 24-hour
rainfall of 3.74 inches was recorded on 5-6 October 1981. Rainfall
intensity, based on a 2-year, 24-hour duration, is 2.0 inches. Free-water
surface evaporation in the Seattle area is approximately 25 inches per
year, resulting in a net precipitation of 13.84 inches per year. The
prevailing wind is from the southwest, and the highest average wind
speed of 9.8 miles per hour occurs during March (OpTech 1995).

Topography

The Seattle ANGS is in King County in the Puget Sound Lowlands
physiographic province. The Puget Sound Lowlands is a north-south
trending structural and topographic depression bordered on the west by
the Olympic Mountains and on the east by the Cascade Range. The
Lowlands extend north from the Oregon-Washington state line to the
Canadian border.

The terrain at the Station is flat and level, with a surface elevation of
approximately 14 feet above sea level.
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Geology

A geologic map of the Seattle, Washington area and a generalized
stratigraphic column for the Puget Sound area are presented on
Figures 4-1 and 4-2, respectively.

The Seattle ANGS is situated in the central portion of the Puget Sound
Lowlands, a broad glacial drift plain that is dissected by a network of
deep marine embayments. The site is located within the north-south
trending Duwamish Valley on the Duwamish Waterway floodplain, a
former marine embayment that has been filled with sediment since the
end of the last glaciation, referred to locally as the Vashon glaciation. The
Duwamish Valley is bounded on the east and west by uplands of glacial
drift and bedrock.

Glacial sediment deposits known collectively as the Vashon Drift
represent the last major advance and retreat of glacial ice in the Puget
Sound area. These deposits commonly overlie a sequence of older glacial
and nonglacial sediments throughout the site vicinity. Near the site, at
least 75 feet of recent alluvium deposited by the Duwamish River overlies
the Vashon Drift deposits.

Alluvial deposits in the Duwamish Valley primarily range from silt
through silty sand to fine to medium sand. The alluvial deposits exhibit
gradation common to meandering rivers, which typically produce
intermittent layering of silts and sands with occasional layers of peat and
other organic material deposited in marsh areas.

In the 1910s, much of the Duwamish Valley was raised with fill to
accommodate development. The meandering Duwamish River was
channelized to its present position during this time. Prior to extensive
filling and regrading in the vicinity of the Seattle ANGS between 1917 and
1919, a meander of the Duwamish River existed near the eastern site
boundary. Fill materials in the former channel bed consist of up to 6 feet
of silty sand to fine sand and up to 10 feet of coal ash, clinkers, and brick
fragments. Soils below the coal combustion residue consist of fine sand
with trace gravel to a depth of at least 35 feet bgs (OpTech 1995).

The subsurface data collected during the PA/SI and RI drilling activities
indicate that the near-surface geology at the Seattle ANGS is
predominantly composed of two units. The first unit is a silty sand fill

4-2
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material present to a depth of approximately 8 feet bgs. The fill material is
consistent with the descriptions of the material used to raise the
Duwamish Valley for development in the 1910s. The second unit consists
primarily of well-sorted, fine-grained sand present from approximately
8 feet bgs to the maximum depth explored at the Station during the PA/SI
and RI (21.5 feet bgs). Figure 4-3 shows the locations of two geologic
cross-sections through the Station generated from PA/SI and Phase I RI
data; the cross sections referenced on Figure 4-3 are shown on Figures 4-4
and 4-5.

Soils

The United States Department of Agriculture classified the soil underlying
the Seattle ANGS as unclassified urban land. Urban land is soil that has
been modified by the disturbance of the natural layers with additions of
fill material several feet thick to accommodate large industrial and
housing installations. In the Duwamish Valley, the fill ranges from about
3 feet to more than 12 feet thick, and from gravelly sandy loam to gravelly
loam in texture. The erosion hazard is slight to moderate (OpTech 1995).

Two soil borings were drilled at the Seattle ANGS and five Dutch cone
penetrometer samples were analyzed by Hart Crowser and Associates,
Inc., during soil studies conducted at the Station in 1974 and 1982. Sandy
silt to silty sand was the most common sediment within the uppermost
10 feet of unconsolidated sediments. Sand, with occasional thin silty
layers, was the predominant lithology encountered from a depth of
10 to 50 feet bgs (OpTech 1995).

Surface Water Hydrology

The Seattle ANGS is located approximately 1/2 mile from the main
channel of the Duwamish Waterway, a major surface water drainage for
western Washington. Between 1917 and 1919, the meanders of the
Duwamish River within Seattle City limits were filled in and the
Duwamish Waterway was formed. A portion of a meander near North
Boeing Field was not filled in, and this became the present-day Slip No. 4
(see Figure 1-1).
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The Federal Emergency Management Agency reported that the
Duwamish drainage basin comprises 450 square miles. The drainage
basin includes the Duwamish and Green Rivers. Approximately 3.5 miles
northwest of the Station, the Duwamish Waterway discharges into Elliot
Bay on the Puget Sound.

The Duwamish Waterway is the only fresh water body downgradient of
the Station. According to the Seattle Water Department, the Duwamish
Waterway is not used for drinking water (OpTech 1995). Surface water
runoff at the Seattle ANGS flows into a series of catch basins that are tied
into the municipal storm sewer. Figure 4-6 illustrates the storm drain
system at the Station.

Hydrogeology

4.6.1

This section describes the regional and local hydrogeology in the vicinity
of the Seattle ANGS and summarizes the hydrogeologic conditions
encountered at the Station during the RI.

Regional Hydrogeology

Groundwater in the Duwamish Valley occurs in two lithostratigraphic
units. Shallow groundwater is present within a river alluvium unit. This
unit underlies the Seattle ANGS and is described in the following section.
Deeper groundwater reportedly exists beneath the river alluvium unit in
unconsolidated glacial deposits (Luzier 1969). Characteristics of this
deeper aquifer are unknown; groundwater probably flows toward the
Duwamish River and thus to Elliot Bay within the deeper aquifer
(OpTech 1995).

The Seattle Water Department has no municipal wells within 4 miles of
the Station, and records obtained from the WDOE indicate that there are
no private drinking water wells within a 1-mile radius of the Station. The
surrounding population obtains drinking water from a municipal water
source (OpTech 1995).

The environmental database report prepared as part of the Phase I RI/FS
Work Plan (ERM 1996) presents data regarding water supply wells in the
United States Environmental Protection Agency (USEPA) database and

4-9
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wells included in the United States Geological Survey database. The wells
identified in the environmental database report are greater than 1 mile
from the Seattle ANGS.

The PA/SI Report identified wells within a 4-mile radius of the Seattle
ANGS. The wells were identified based on a review of State records.
Construction details, use, and ownership information for the wells

identified during the PA/SI are summarized in OpTech (1995).

Local Hydrogeology

Unconfined groundwater generally occurs within the upper part of the
recent river alluvium at depths of 4 to 11 feet bgs in the vicinity of the
Seattle ANGS. Previous investigations in the area have found that
groundwater elevations are influenced by seasonal precipitation, and, if
close enough to the Duwamish Waterway, by tidal fluctuations.
Groundwater flow in the vicinity of the Station is generally toward the
west, southwest, and south, toward the Duwamish Waterway, at a
gradient of approximately 0.002 feet per foot (OpTech 1995).

Hydrogeologic data collected during the RI indicate that unconfined
groundwater exists at depths of 6 to 10 feet bgs at the Seattle ANGS.
Representative potentiometric surface maps are shown on Figures 4-7, 4-8,
and 4-9. The groundwater flow direction across the Station, as inferred
from the potentiometric surface maps, is toward the south. As shown on
Figures 4-7 and 4-8, groundwater at the Station responds quickly to
seasonal precipitation during the wet season; groundwater elevations
increased approximately 2 feet between October 1996 and January 1997.

Slug tests were performed on monitoring well MW-3 during the Phase I
RI. Hydraulic conductivity estimates ranging from 1.25x10- to 6.09x10-%
feet per second were calculated for monitoring well MW-3. These results
are consistent with the predominant sand lithology at the site.
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SECTION 5.0

PERMITS

No Federal, State, or local permits or notices are required for the planned
groundwater monitoring activities described in this Work Plan. Field
work will be scheduled and coordinated with the ANG Project Manager,
the local ANG Environmental Coordinator, and Seattle ANGS personnel.
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SECTION 6.0

INVESTIGATIVE APPROACH

This section describes the investigative approach for the 1999-2000
groundwater monitoring program at the Seattle ANGS.

6.1 Groundwater Monitoring Program Objective
Groundwater monitoring will be conducted at the Seattle ANGS to
supplement the results of the Rl phases with additional data needed to
evaluate remedial options for groundwater contamination.

6.2 General Approach
The 1999-2000 groundwater monitoring program will consist of quarterly
groundwater monitoring for 1 year and analytical testing of groundwater
samples. Groundwater samples will be collected from the 13 existing
monitoring wells at the Seattle ANGS (Figure 3-7).
The groundwater samples will be analyzed for VOCs. The analytical
results from the quarterly monitoring will be evaluated for compliance
with ARARs in accordance with MTCA regulations (WDOE 1996) and
related guidance.

6.3 Monitoring Program Activities
This section describes the specific activities to be performed during the
1999-2000 groundwater monitoring program.

6.3.1 Groundwater Sampling

Each of the 13 groundwater monitoring wells at the Seattle ANGS
(MW-1 through MW-10, BS-004PZ, BS-005PZ, and BS-006PZ) will be

6-1
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sampled during the quarterly sampling events. Prior to sample collection,
depth to groundwater in the monitoring wells will be measured. The
water level data will be used to prepare potentiometric surface maps and
to estimate groundwater gradient and flow direction. After water levels
are measured, the wells will be purged and groundwater samples
collected using the low-flow methods discussed in Section 8.1.1.

Analytical Methods

6.4

The groundwater samples will be analyzed for VOCs by USEPA Method
8260. The 1999-2000 groundwater sampling program is summarized on
Table 6-1. Details regarding quantitation limits and QA/QC for
laboratory analyses are discussed in the QAPP (Appendix B). Analytical
data generated during the project will be validated by a qualified chemist
in accordance with USEPA Contract Laboratory Program guidelines.

Deviations from the Work Plan

Significant deviations from the activities, procedures, or analyses
performed pursuant to this Work Plan will be discussed and approved in
advance with the ANG Project Manager. Descriptions of such deviations
will be included in the quarterly monitoring reports to be prepared
following each sampling event (see Section 11.0).

6-2
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TABLE 6-1

1999-2000 Groundwater Sampling Program
143rd CCSQ, Seattle ANGS, Seattle, Washington

S.C., Turbidity,
pH, Temperature,
D.O., Redox
potential

13 existing MWs,

Groundwater quarterly for 1 year

VOGCs USEPA 8260 52 8 4 8 4 4 80

Notes:
VOCs = Volatile organic compounds
QA/QC = Quality assurance/quality control
DUP = Duplicate sample
S.C. = Specific conductance
D.O. = Dissolved oxygen content
USEPA = United States Environmental Protection Agency
MS/MSD = Matrix spike/ matrix spike duplicate
MW = Monitoring well



| NN SR S VT e ¢

r—

THIS PAGE INTENTIONALLY LEFT BLANK

KCSlip4 41553

SEA408083



v“. r"‘" r"“‘.

A |

r

i_ 8 i_n

1B

i

i B

71

FINAL

SECTION 7.0

FIELD INVESTIGATION PROCEDURES

This section summarizes field investigation procedures to be followed
during the 1999-2000 groundwater monitoring program.

Water Level Data Collection

7.2

Prior to the start of sampling activities during each quarterly event,
groundwater levels in the monitoring wells will be measured from a
marked reference point at the top of each well casing using an electronic
water level indicator. Water levels will be recorded to the nearest
0.01 foot. Groundwater elevations will be computed by subtracting the
measured depth to water at each location from the elevation of the
corresponding measuring point. Potentiometric surface maps for the
Station will be prepared based on the computed groundwater elevations
and will be included in the quarterly monitoring reports.

Groundwater Sampling

After water levels in the monitoring wells are measured as described in
Section 7.1, the wells will be purged using a submersible pump and the
low-flow purging method described in Section 8.1.1. Groundwater
samples will be collected using the submersible pump. The samples will
be submitted to a State-certified laboratory for analysis of VOCs by
USEPA Method 8260.

7-1
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SECTION 8.0

SAMPLE COLLECTION PROCEDURES

This section describes sample collection procedures. Groundwater
sampling activities will conform to ANG site investigation protocols.
Additional details regarding sample identification and control, data
recording, and chain-of-custody documentation are provided in the site-
specific QAPP (Appendix B).

Groundwater Sample Collection Procedures

8.1.1

Groundwater samples will be collected using low-flow purging and
sampling methods. Reusable monitoring and sampling equipment will be
decontaminated prior to use at each well using the procedures outlined in
Section 9.0. Water levels in the wells will be measured before any samples
are collected. A submersible pump will be used to purge the wells;
groundwater samples will be collected directly from the pump discharge.
Sample containers for VOC analyses will consist of 40-milliliter volatile
organics analysis (VOA) vials with Teflon-lined septum lids, preserved
with hydrochloric acid.

Low-Flow Well Purging

Low-flow purging and sampling methods will be used to obtain
representative groundwater samples while minimizing the amount of
purge water generated. The low-flow purging and sampling procedures
outlined below supersede the procedures described in the QAPP. Low-
flow well purging procedures to be used (as modified from Puls and
Barcelona [1996] and applicable ANG protocols) are as follows:

1. A fresh piece of disposable polyethylene (or equivalent) tubing will be
attached to the outlet of the decontaminated pump prior to well
purging. The pump will be slowly lowered into the well to minimize
the mixing of casing water and the suspension of any silt at the bottom
of the well. The pump will be placed near the middle or slightly above
the middle of the screened interval. The pumping rate will be adjusted

8-1
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to approximately 100 to 500 milliliters per minute; the goal is to
minimize drawdown in the well (ideally less than 10 centimeters

drawdown).

To minimize delays in field parameter stabilization and potential bias
in analytical testing results, vents or other potential sources of air
bubbles in the pump discharge tubing or in-line flow cell will be
identified and sealed off (or otherwise isolated) prior to purging or as
soon as possible after purging begins.

2. Purge water temperature, pH, specific conductance, dissolved oxygen,
oxidation-reduction (redox) potential, and turbidity will be monitored
using an in-line flow cell. At a minimum, readings will be taken and
recorded every 3 to 5 minutes.

3. Purging will be suspended when the following parameters have
stabilized for three successive readings or when at least one well
casing volume has been purged:

Temperature: + 1 degree Celsius;

pH: 0.1 units;

Specific conductance: + 10 percent; and
Dissolved oxygen or turbidity: + 10 percent.

& EBE & = =B A B B B B B

4. After well-purging criteria are satisfied, the in-line flow cell will be
disconnected and groundwater samples will be collected in the
40-millimeter VOA vials.

5. The pump will be removed from the well, disposable tubing will be
discarded, and the pump will be decontaminated as described in
Section 9.0.

8.1.2 Sampling of Low-Yield Wells

When purging and sampling wells with relatively low yield rates, if
continuous flow is not sustainable during well purging, the pump will be
turned off and the well will be allowed to recover for a period not longer
than 24 hours. After the water level in the well has recovered, the
required samples will be collected with the pump placed near the middle
of the screened interval.

8-2
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8.2 Field Quality Assurance/Quality Control Samples

During each quarterly sampling event, approximately one field duplicate
sample, one equipment rinsate blank, two field blanks, and two trip
blanks will be submitted to the analytical laboratory to provide a means of
assessing the data quality resulting from the field sampling program
(Table 6-1). Field duplicate samples will be analyzed to assess the
reproducibility of analytical results for individual samples. Rinsate, field,
and trip blanks will be analyzed to check for potential contamination
associated with sampling procedures, ambient conditions at the site,
and/or sample packaging and transportation methods. Additional
information regarding field QA/QC procedures is provided in the QAPP
(Appendix B).
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SECTION 9.0

EQUIPMENT DECONTAMINATION
PROCEDURES

Reusable sampling equipment will be decontaminated prior to use at each
monitoring well. The sampling equipment will be washed with an
aqueous solution of laboratory-grade detergent (e.g., Alconox), followed
by a rinse with American Society for Testing and Materials (ASTM) Type
I reagent-grade water or deionozed water, a spray rinse with
isopropanol, and a final rinse with ASTM Type II water or deionized
water. Decontaminated equipment will be wrapped in aluminum foil
(shiny side outward) or otherwise stored or positioned to preclude
inadvertent contamination prior to reuse.

The submersible pump will be decontaminated by pumping the detergent
solution through the pump for several minutes, followed by ASTM Type
I water or deionized water. Equipment that does not come into direct
contact with water samples (i.e., field parameter measurement probes)
will be decontaminated by rinsing with ASTM Type II water or deionized
water.

9-1
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SECTION 10.0

INVESTIGATION-DERIVED WASTE
MANAGEMENT

f“ , —— — -—_— A—

Purge water and decontamination water generated during sampling
activities will be contained in 55-gallon drums. Each IDW drum will be
marked with a description of the contents and the accumulation date. The
purge water and decontamination water will be designated as dangerous
i waste or non-dangerous waste in accordance with Washington State
Dangerous Waste Regulations (Washington Administrative Code [WAC]
- Chapter 173-303). The waste designation will be based on the analytical
results for groundwater samples.

—  —

i The Seattle ANGS is responsible for disposal of IDW. ERM will
characterize and label wastes and recommend applicable and appropriate
disposal or treatment methods. Where these wastes are determined to be
dangerous wastes per WAC 173-303, ERM will prepare manifests as
necessary. Purge water and decontamination water determined not to be
- a dangerous waste per WAC 173-303 will either be discharged to the
sanitary sewer after obtaining approval from the local publicly owned
treatment works (if necessary) or removed for off-site disposal by a
licensed contractor.
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SECTION 11.0

PROJECT SCHEDULE AND DELIVERABLES

The schedule for the Seattle ANGS 1999-2000 groundwater monitoring
program is shown on Figure 11-1. Quarterly groundwater sampling
events will be conducted in August and November 1999 and in February
and May 2000. A draft quarterly monitoring report will be submitted
following each sampling event (four reports total). The format of the
quarterly monitoring reports will follow the ANG'’s suggested outline for
groundwater monitoring technical memoranda, as presented below.

EXECUTIVE SUMMARY

1.0 INTRODUCTION /BACKGROUND

2.0  FIELD ACTIVITIES
21  Groundwater Sampling Procedures
2.2 Sample Collection Procedures
23  Groundwater Sample Analyses
24  Investigation-Derived Waste Management

3.0 RESULTS

3.1 Groundwater Level Data Results
3.2 Field Parameter Results
3.3 Analytical Results
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FIGURE 11-1
Seattle ANGS 1999-2000 Groundwater Monitoring Program Schedule
143rd CCSQ, Seattle ANGS, Seattle, Washington

Seattle ANGS Groundwater Monitoring, 1999-2000
1999 I 2000

ID_{Task Name Duration Start Finish Jon | Jul | Aug ] Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr [ May | Jun | Jul | Aug | Sep [ Oct
1 |Work Plan Preparation 55d Fri §18/99 Thu ¥2/99 :
2 Task 1A - Prepare Draft Groundwater Monitoring Work Plan 304 F1i6/18/99| Thu7/29/99
3 ANG Review - Draft Groundwater Monitoring Work Plan 15d Fri7/30/99) ThuB/15/99 ;
4 Task 1B - Prepare Final Goundwater Monitoring Work Plan 10d Fri8/20/9%9 Thu 9/2/99
5  |1st Quarterly Sampling Event 100d Tue §24/%9 Mon 1/10/00 *
6 Task 1C1 - 1st Qtr. GW Sampling. Analysis & Validation 45d{ Tue8/24/93| Mon10/25/99
7 Task 1D1 - Prepare Draft 1st Qtr. GW Monitoring Report 20d| Tue10/26/9S| Mon11/22/99
8 ANG Review - Draft 15t Q. GW Monitoring Report 20d| Tue11/23/99] Mon12/20/99
9 Task 1E1 - Prepare Final 1st Qtr. GW Monitoring Report 15d| Tue12/21/99] Mon1/10/00
10 ) 2nd Quarterly Sampling Event 100d| Tue11/23/99 Fri 4/7/00
11 Task 1C2 - 2nd Qir. GW pling, Analysis & Valid 45d| Tue11/23/93| Mon1/24/00
12 Task 1D2 - Prepare Draft 2nd Qtr. GW Monitoring Report 204 Tue 1/25/00 Fri 2/18/00

: 13 ANG Review - Draft 2nd Qtr. GW Monitoring Report ] 204 Mon2/21/00 Fri3/17/00

|I\J 14 Task 1E2 - Prepare Fina! 2nd Qtr. GW Monitoring Report l 15d] Mon3/20/00 Fri4/7/00
15 |3rd Quarterly Sampling Event 1004 Tue 2/22/00 Mon 7/10/00
16 Task 1C3 - 3rd Qtr. GW Sampling. Analysis & Validation 45d| Tue2/22/00) Mon4/24/00
17 Task 1D3 - Prepare Draft 3rd Qtr. GW Monitoring Report 20d! Tue4/25/00] Mon5/22/00
18 ANG Review - Draft 3rd Qtr. GW Moniloring Report 204 Tue §/23/00) Mon 6/19/00
19 Task 1E3 - Prepare Final 3rd Qtr. GW Monitoring Report 15d{ Tue6/20/00} Mon7/10/00
20 |4th Quarterly Sampling Event 100d Tue 52300 Fri 10/6/00
21 Task 1C4 - 4th Qtr. GW Sampling, Analysis & Validation 45d Tue5/23/00{ Mon7/24/00
22 Task 1D4 - Prepare Draft 4th Qtr. GW Monitoring Report 20d| Tue7/25/00 Fri 8/18/00
23 ANG Review - Draft 4th Qtr. GW Monitoring Report 204| Mon8/21/00 Fri 9/15/00
24 Task 1E4 - Prepare Fina! 4th Otr. GW Monitoring Report 15d| Mon9/18/00 Fri10/6/00

:;:::;:r:;:a;/l;‘ A/ZquS 1999-2000 Ground water Monitoring Subtask Summary Task " -
L Figure 11-1.MPP
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SECTION 12.0
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APPENDIX A

SITE SAFETY AND HEALTH PLAN

Emergency References

Key Telephone Numbers

AMBULANCE

POLICE

FIRE

HOSPITAL

NATIONAL RESPONSE CENTER
POISON CONTROL CENTER
TOXLINE

CHEMTREC

ENVIRONMENTAL RESOURCES MANAGEMENT
(ERM), WALNUT CREEK OTTFICE

ERM, BELLEVUE OFFICE

BASE SAFETY MANAGER

Nearest Hospital

Harborview Medical Center
325 Ninth Avenue
Seattle, Washington

911

911

911

911
1-800-424-8802
1-800-682-9211
1-301-496-1131

1-800-424-9300

1-925-946-0455
1-425-462-8591

1-206-764-5608
SMS Dan Brewer

1-206-223-3074
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Directions to Hospital (See Figure A-1)

Exit the Seattle Air National Guard Station (ANGS) through the main
entrance. Turn right (north) onto Ellis Avenue. After one block, turn left
(west) onto Warsaw Street. In one block, turn north onto Corson Avenue,
and follow signed lanes to Interstate 5. Enter Interstate 5 Northbound.
Exit Interstate 5 at the James Street Exit (Exit 164) and exit the

L

]
collector/distributor on the James Street off-ramp. Turn right (east) on s
James Street, follow 2 blocks to 9th Avenue. Turn right on to 9th Avenue,
Harborview Hospital is on the right. h
ERM Representatives h
PROJECT MANAGER Robert Leet L
SITE MANAGER Don Wyll
SITE HEALTH AND SAFETY OFFICER =~ Don Wyll h
DIRECTOR, HEALTH AND SAFETY Steven Meyers, CS.P., C1.H. L
A-2 h
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EMERGENCY RESPONSE PLAN SUMMARY

In the event of a health or safety emergency at the site, appropriate
emergency measures will immediately be taken to assist those who have
been injured or exposed and to protect others from hazards. The Site
Safety and Health Officer (SHO) will be immediately notified and will
respond according to the seriousness of the injury. Personnel trained in
first aid will be present during site activities to provide appropriate
treatment of injuries or illnesses incurred during field operations. The
ERM Project Manager and Site Manager shall be immediately informed of
any serious injuries.

Additional emergency response and accident investigation procedures are
detailed in Section 7.0 of this Safety and Health Plan.

General Evacuation Plan

In case of fire, explosion, or toxic vapor release, a site evacuation may be
ordered by the SHO. The following procedure shall be followed in the
event of an evacuation:

* Announce the evacuation via radio/horn and notify ANG personnel
and others in site buildings, then immediately call 911;

¢ Evaluate the immediate situation and downwind direction. All
personnel will evacuate in the upwind direction;

+ All personnel will assemble in an upwind area when the situation
permits, and a head count will be taken by the SHO; and

* Await the arrival of local qualified emergency response personnel.

A-4
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First Aid

Qualified personnel on site shall give first aid and stabilize any worker
needing assistance. Professional medical assistance shall be obtained at
the earliest possible opportunity. If assistance beyond first aid is required,
call 911 and request emergency medical assistance.

A first-aid kit and emergency 16-ounce eyewash station shall be
maintained readily accessible to all workers. The 16-ounce eyewash
station should be supplemented by a nearby 15-minute eyewash station.

B B =B B =B B

Emergency first aid for organic hazardous substances is outlined in
Section 7.4 of this Safety and Health Plan.

Spills or Hazardous Material Releases

Spills or hazardous material releases that pose a potential threat to human
health or the environment shall be reported to the appropriate authorities
by the SHO. Small spills that do not pose a threat shall be reported to the
SHO and will be addressed per the chemical manufactures' recommended

procedures.

In the unlikely event of a significant release of hazardous material during
field work, the proper state and local authorities will be immediately
notified. Appropriate actions will be taken to protect the public and
control the continued release or migration of the hazardous material.

Emergency Operation Shutdown Procedures

In the event that a hazardous situation develops on site, the SHO may
temporarily suspend operations until the situation is corrected or
controlled. The SHO will have the authority to restart operations when
the situation as been corrected and safe working conditions have been
restored.

[ DN NN B D G S B AN
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DISCLAIMERS AND LIMITATIONS ON USE

Environmental Resources Management ("ERM") developed the following
Sitewide Safety and Health Plan (the "SSHP") for use by ERM personnel
and by ERM subcontractors (individually, an "ERM Contractor" and
collectively, "ERM Contractors") in connection with soil and groundwater
investigation, monitoring, and remediation activities (the "Project") being
performed by ERM for the Air National Guard Readiness Center (the
"Client") at the Seattle Air National Guard Station (Seattle ANGS) in
Seattle, Washington (the "Site"). ERM personnel must adhere to the
practices and procedures specified in the SSHP.

Each ERM Contractor must review the SSHP and agree to accept and
abide by the SSHP, subject to any modifications to the SSHP (to address
the ERM Contractor's more stringent practices and procedures) agreed
upon in writing by ERM and the ERM Contractor. The ERM Contractor
shall indicate such acceptance by executing a copy of this notice of
disclaimers and limitations on use as indicated below and returning it to
ERM's project manager for the Project prior to commencing work at the
Site. However, if any ERM Contractor commences work at the Site, the
ERM Contractor shall be deemed to have accepted the SSHP and the
terms hereof and the failure to execute and return to ERM a copy of this
notice shall not be relevant to such interpretation.

If a contractor or a person other than the Client, ERM employees and ERM
Contractors (individually, a "Third Party" and collectively, "Third Parties")
receives a copy of-the SSHP, such Third Party should not assume that the
SSHP is appropriate for the activities being conducted by the Third Party.
NO THIRD PARTY HAS THE RIGHT TO RELY ON THE SSHP. EACH
THIRD PARTY SHOULD ABIDE BY ITS OWN SSHP IN ACCORDANCE
WITH ITS OWN PROFESSIONAL JUDGMENT AND ESTABLISHED
PRACTICES.

ERM shall not be responsible for the implementation of any Third Party's
safety program(s), except to the extent otherwise expressly agreed upon
by ERM and a Third Party in writing. The services performed by ERM for
the Client and any right of the Client and/or an ERM Contractor to rely
on the SSHP shall in no way inure to the benefit of any Third Party,
including, but not limited to, employees, agents, or consultants and
subcontractors of ERM Contractors, so as to give rise to any cause of
action by such Third Party against ERM.
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The SSHP generated by ERM in connection with the Project is for use on a
specific site and in connection with a specific project. ERM makes no
representation or warranty as to the suitability of the SSHP for reuse on
another site or as to the suitability of the SSHP for reuse on another
project or for modifications made by the Client or a Third Party to the

SSHP.

ERM Contractors Only
Agreed and Accepted By:

Contractor’s Name:

By:

Title:

Date:
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SECTION 1.0

INTRODUCTION

This Sitewide Safety and Health Plan (SSHP) has been developed by
Environmental Resources Management (ERM) to establish the safety and
health procedures required to minimize potential hazards to personnel
who will be involved in soil and groundwater investigation, monitoring,
and remediation activities planned for the Seattle Air National Guard
Station (Seattle ANGS) in Seattle, Washington. The provisions of this
SSHP directly apply to ERM personnel and contractors, if utilized, who
will be potentially exposed to safety and/or health hazards related to the
project. Based upon the guidelines specified in this SSHP, ERM will
advise Air National Guard (ANG) personnel on the safety and health
aspects of this project; however, this SSHP does not directly apply to ANG

personnel.

The procedures in this SSHP have been developed based upon current
knowledge regarding the specific chemical and physical hazards at the
Station. This SSHP has been written to comply with the requirements of
ERM’s safety and health policies. It is ERM's policy that activities covered
by this SSHP must be conducted in complete compliance with this SSHP
and with all applicable federal, state, and local safety and health
regulations, including the federal Occupational Safety and Health
Administration (OSHA) Construction Industry Standards in 29 Code of
Federal Regulations (CFR) 1910.120. On-site personnel who cannot, or
will not, comply with these requirements will be excluded from project
activities. Prior to the commencement of field activities, all ERM and
subcontractor personnel covered by this SSHP must review this document
and return the sign-off form to the Site Manager.

Site Description and History

This section discusses the general history and physiography of the Seattle
ANGS including descriptions of site location and land use, identification
of hazardous chemicals associated with site activities and known releases,
and presentation of general site characteristics.

A-13
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1.1.1 Location

The Seattle ANGS is located in the northwest corner of King County
International Airport (also known as Boeing Field), Seattle, Washington.
The Seattle ANGS, which is the headquarters for the 1437 Combat
Communications Squadron (CCS), is located at 6736 Ellis Avenue South
and currently occupies 7.5 acres. Boeing Field is located approximately 3
miles south of the Seattle central business district. Land use in the vicinity
of the Seattle ANGS is industrial, residential, and commercial.

1.1.2 Operations History

Seattle ANGS was built during World War II by the War Department and
was used during the war by the Army Air Force as the "Aircraft Factory
School." In 1948, the property was transferred to King County as surplus
property and was subsequently leased to the Washington ANG.

On 21 April 1948, the 1434 Aircraft Control and Warning Squadron was
established. From May 1951 to February 1953, the 1434 was activated for
recruitment purposes. During this period of time, the unit had two C-47
aircraft. In 1960, the name of the unit was formally changed to the 143rd
Communication Squadron Tributary Teams. In 1969 and 1988, the name
of the unit was again changed to the 143 Mobile Communications
Squadron and the 1434 CCS, respectively. The current mission of the
1434 CCS is to provide mobile communication equipment and support for
airports and airfields.

In 1948, the Seattle ANGS consisted of 17 acres of land, including an
aircraft parking ramp, leased from King County. At that time, the
property contained 15 buildings (including a number of small shed
structures), all of which were subsequently demolished. In 1951, a new
property lease decreased the size of the ANGS from 17 acres to its present
size of 7.5 acres, and buildings were constructed for headquarters, a mess
hall, a warehouse, and vehicle service requirements.

In 1980, the National Guard Bureau and Congress funded $2.3 million for
the replacement of all buildings at the Seattle ANGS. The buildings were
completed in 1984, with the exception of the Mobility Warehouse, which
was completed in 1988. Seattle ANGS now consists of 7.5 acres and four
buildings with a total area of 34,698 square feet. The Seattle ANGS
property is leased from King County by the United States Air Force, who
then licensed the property to the Washington State Military Department
for ANG use.

A-14
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The operations of the 1434 CCS include ground vehicle maintenance;
electrical maintenance; and petroleum, oil, and lubricants distribution and
management. Significant quantities of gasoline, diesel fuel, and engine oil
are used on the Seattle ANGS, as are smaller amounts of industrial
solvents, antifreeze, paints, and acids.  Typical wastes include
contaminated fuels, spent solvents, off-specification materials, and

refrigeration oils.

Prior Investigations

1.2.1

Preliminary Assessment and Site Inspection

A Preliminary Assessment/Site Inspection was completed by Operational
Technologies Corporation (OpTech) between 1991 and 1995. OpTech
completed a geophysical survey, soil gas survey, and three soil borings,
and installed a total of 3 groundwater monitoring wells at Installation
Restoration Program (IRP) Site 1 - Burial Site, which is officially
considered an area of concern (AOC). The geophysical survey was
completed using ground-penetrating radar and magnetometer methods to
detect possible buried waste materials or containers in the AOC.

Beryllium and total petroleum hydrocarbons (TPH) were detected at
concentrations greater than Model Toxics Control Act (MTCA) Cleanup
Levels in soil samples collected by OpTech from the soil borings at
IRP Site 1 - Burial Site. Beryllium was detected at a maximum
concentration of 1.1 milligrams per kilogram. TPH was detected at a
maximum concentration of 780 milligrams per kilogram. Gross alpha and
gross beta analyses of soil samples indicated particle activities from
0 to 4 picoCuries per gram (pCi/ g).

Arsenic, beryllium, chromium, and lead were detected at concentrations
greater than MTCA Cleanup Levels in groundwater samples collected by
OpTech from the monitoring wells at the IRP Site 1 - Burial Site AOC. The
maximum concentrations detected in the groundwater samples were as
follows: arsenic - 28 micrograms per liter (ug/1), beryllium - 820 ng/],
chromium - 97 ng/l, and lead - 26 pg/l. Gross alpha and gross beta
analyses of groundwater samples indicated particle activities from
15 to 77 pCi/l. The MTCA Method A Cleanup Level for gross alpha
activity is 15.0 pCi/1.
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Phase I Remedial Investigation

123

During the Phase I Remedial Investigation (RI), the results of the soil and
groundwater chemical analyses were compared to project screening goals
(PSGs) developed for the Station. Based on this comparison, potential
contaminants of concern (COCs) were identified in site soil and
groundwater. Potential COCs include those constituents detected in at
least one Phase I RI sample at concentrations above PSGs. Detections of
constituents attributable to area background concentrations or suspected
laboratory contamination (i.e., radionuclides, metals, and semivolatile
organic compounds [SVOCs]) were excluded.

Potential COCs identified at the Seattle ANGS include:
Soil

e Trichloroethene (TCE)

Groundwater

e Benzene e 1,1,1-trichloroethane

s Toluene s TCE

¢ Ethylbenzene e Acetone

e Xylenes s 1,3,5-trimethylbenzene

e Cis-1,2-dichloroethene e Tetrachloroethene (PCE)

e 1,2-dichloroethane

The distribution of volatile organic compounds (VOCs) detected in
groundwater at the Station does not display any clear pattern to suggest
the possible source(s). The Paint Storage Building (Building 203) may
represent a source of the dissolved VOCs detected in "background”
monitoring well BS-004PZ. However, the Phase 1 RI data were not
sufficient to determine whether Building 203 or a different source may be
present.

Phase 11 Remedial Investigation

During the Phase II RI, the results of the soil and groundwater chemical
analyses were compared to PSGs developed for the Station. Based on this
comparison, potential COCs were identified only in site groundwater.

A-16
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Xylenes were detected in one direct-push boring location (GP-39);
however, these concentrations were below PSGs.  Detections of
constituents attributable to area background concentrations or suspected
laboratory contamination (i.e., radionuclides, metals, and SVOCs) were

excluded.

Potential COCs identified at the Seattle ANGS include PCE and TCE in
groundwater.

The distribution of VOCs detected in groundwater at the Station does not
display any clear pattern indicating an on-site source for the VOCs.
Available data suggests that the VOCs detected in groundwater in the
southern portion of the Station may be related to VOCs detected in
groundwater at Boeing Company site immediately to the south. Results
from the Phase II RI suggests continued monitoring of the Seattle ANGS
to analyze trends in VOC concentrations in groundwater and to verify
compliance with Applicable or Relevant and Appropriate Requirements.

Investigation Work Plan

Four quarterly rounds of groundwater samples will be collected from each
groundwater monitoring well for laboratory analysis.

Details regarding the activities conducted during the Phase II RI are
discussed in the investigation work plan entitled 1998-2000 Groundwater
Monitoring Workplan Seattle ANGS (ERM 1999).
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SECTION 2.0

KEY PERSONNEL

The organization and responsibilities for implementing safe project
activities, and more specifically the requirements contained in this SSHP,

are discussed in this section.

The key personnel for this project are:

PROJECT MANAGER Robert Leet
SITE MANAGER Don Wyll
SITE HEALTH AND SAFETY OFFICER ~ Don Wyll

DIRECTOR, HEALTH AND SAFETY Steven Meyers, CS.P, C.1H.

Project and Site Manager

The ERM Project Manager 1s, by designation, the individual who has the
primary responsibility for ensuring the overall safety and health of this
project. The Site Manager has the primary responsibility for ensuring the
SSHP is implemented in the field. The Site Manager's specific
responsibilities include:

o Ensuring that all site project personnel have received, read and
completed this SSHP;

* Requiring the attendance of all site personnel to a daily tailgate
briefing (prior to performing work) apprising them of the contents of
this SSHP and the specific hazards present at the facility;

e Ensuring that sufficient personal protective equipment (PPE), as
required by this SSHP, is available during the project;

¢ Obtaining all subcontractor documentation of employee participation
in a medical monitoring and health and safety training program;
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Maintaining a high level of safety and health consciousness among
employees at the facility; and

Maintaining regular communications with the Site Safety and Health
Officer (SHO), the Project Manager, and, if necessary to resolve safety
and health conflicts, the Director of Internal Safety and Health (DISH).

Site Safety and Health Officer

23

The appointed SHO will be a member of the ERM project field team. The
SHO's responsibilities include enforcing the requirements of this SSHP
once work begins. By design, the SHO has the authority to immediately
correct all situations where noncompliance is noted and to immediately
stop work in cases where an immediate danger is perceived. The SHO's
specific responsibilities include:

Procuring and distributing the PPE and air monitoring
instrumentation needed for the project;

Verifying that all PPE and safety and health equipment is in efficient
working order;

Setting up and maintaining the personnel decontamination facility;
Controlling site entry of unauthorized personnel;

Supervising and monitoring the safety performance of all personnel to
ensure that required safety and health procedures are followed and
correcting any deficiencies;

Conducting accident/ incident investigations and preparing
investigation reports; and

Initiating emergency response procedures.

Director of Internal Safety and Health

ERM's DISH is the individual responsible for the preparation,
interpretation, and modification of this SSHP. Modifications to this SSHP,
which may result in less stringent precautions, cannot be undertaken by
the Project Manager, Site Manager, or SHO without the approval of the
DISH. Specific responsibilities of the DISH include:
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e Advising the Project Manager, Site Manager, and SHO on matters
relating to safety and health on this project;

e Recommending appropriate PPE and air monitoring instrumentation
to protect personnel from potential hazards present on site;

e Performing field audits, when necessary, to monitor the effectiveness
of the SSHP and to ensure compliance;

e Conducting or directing personal exposure monitoring where required
and where deemed necessary to determine the adequacy of protective
measures and PPE specified by this SSHP;

e Maintaining contact with the Project Manager to regularly evaluate
project conditions and new information that might require
modification to this SSHP;

e Working with the Site Manager to ensure that sufficient PPE is
available at the site; and

e Conducting briefing meetings, when necessary, to apprise personnel of
the contents of this SSHP and the project hazards.

Field Personnel

f i { i { { i { { f | i i { ! [ f { {

All field and subcontractor personnel are responsible for following the
safety and health procedures specified in this SSHP and for performing
their work in a safe and responsible manner. Specific requirements

include:

e Obtaining a copy of this SSHP and reading it, in its entirety, prior to
the start of field activities;

¢ Signing the Safety and Health Signature Sheet acknowledging receipt
and understanding of this SSHP;

¢ Exposing/voicing any questions or concerns (prior to the start of
work) regarding the content of the SSHP to the SHO, Site Manager,

Project Manager, or DISH;
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¢ Reporting accidents/incidents and the presence of potentially
hazardous working situations to the SHO and Site Manager; and

e Complying with the requests of the appointed SHO.

. E. R B B B
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SECTION 3.0

PARTICIPANT QUALIFICATIONS

3.1 Training Requirements

All ERM field personnel working on the Seattle ANGS RI and Feasibility
Study activities will have completed a 40-hour OSHA training course in
Hazardous Waste Operations and Emergency Response (HAZWOPER),
and will have previously worked at least 3 days at a hazardous waste site.
The 40-hour OSHA training course must be designed to meet the
requirements of 29 CFR 1920.120. In addition, field personnel who
completed their 40-hour HAZWOPER training more than 1 year prior to
the start of field activities will have completed an annual

8-hour refresher course.

All subcontractor personnel will be required to show proof of current
OSHA HAZWOPER training (less than 1 year since initial or refresher
training) prior to field activities. Personnel without current training
documentation will be barred from site activities.

3.2 Medical Surveillance

All site workers will be required to have a written statement from a
licensed physician stating they have had a medical examination which
meets the requirements of 29 CFR 1910.120. This examination must
include pulmonary function testing. All site workers must also be
certified by a physician stating their ability to wear a negative-pressure
respirator and to perform strenuous work. If a person sustains an injury
or contracts an illness related to work on site that results in lost work time,
he/she must obtain written approval from a physician to regain access to
the site.
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Record Keeping

Air monitoring via industrial hygiene monitoring or direct-reading
instruments will become part of the written record. Medical and air
monitoring data will be retained for 30 years. Training records will be
maintained in project files and will be available for inspection at any time.
Subcontractor training and medical surveillance certification will also be
maintained in project files.
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SECTION 4.0

HAZARD EVALUATION

Based on data collected from soil and groundwater sampling at the site
during the 1998 Phase II RI, the suspected chemical hazards at the Seattle
ANGS are VOCs (primarily TCE and PCE). These substances exist in soil

41 Chemical Hazards
and groundwater at the site.
4.1.1 Volatile Organic Compounds

Most VOCs, except those known to be carcinogenic, exhibit similar health
effects in humans. Effects on the central nervous and upper respiratory
systems and skin irritation predominate. Therefore, although the hazards

-of several common VOCs are described separately below, the potential

additive effects of multiple compounds were considered in determining
air monitoring action levels.

TCE. TCE is a colorless, low-flammable liquid with a chloroform-like
odor. It is toxic to the central nervous system and is also a carcinogen.
Inhalation of TCE can cause narcosis, headache, drowsiness,
hallucinations, and distorted perception. At high concentrations,
inhalation can cause unconsciousness or death due to cardiac arrest. TCE
vapor is irritating to the eyes, nose, respiratory tract, and skin. Chronic
exposure may cause heart, liver, and kidney damage. The current OSHA
and Washington State Time-Weighted Average (TWA) Permissible
Exposure Limit (PEL) for TCE vapor is 50 parts per million (ppm). The
short term (15-minute) exposure limit (STEL) is 200 ppm.

PCE. PCE is a colorless, non-combustible liquid with a mild, chloroform-
like odor. It is toxic to the central nervous system and is also a carcinogen.
Exposure to PCE can adversely effect functioning of the mucous
membranes, eyes, lungs, liver, kidney, and heart. Common symptoms of
exposure include dizziness, headache, light-headedness, and possibly
unconsciousness. Skin contact may cause a dry, scaly, itchy dermatitis.
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Recent studies suggest that PCE can cause liver cancer in rats and mice.
The current OSHA and Washington State TWA PEL for PCE vapor is
25 ppm.

1.2-Dichloroethene (1,2-DCE). 1,2-DCE is a colorless, flammable liquid
with a slightly acrid, chloroform-like odor. It is toxic to the central
nervous system and is also a suspected human carcinogen. 1,2-DCE vapor
is irritating to the eyes, nose, and respiratory tract. At high
concentrations, it has caused liver and kidney damage in laboratory
animals. The current OSHA TWA PEL for 1,2-DCE vapor is 200 ppm.

Xylene. Xylene is toxic to the central nervous system and is an eye, nose,
throat, and skin irritant. Chronic exposure can cause damage to the
gastrointestinal tract, blood, liver, and kidneys. The current OSHA and
Washington State TWA PEL for xylene vapor is 100 ppm. The STEL is
150 ppm.

Table 4-1 provides a summary of the exposure information for the
compounds identified above.

Physical Hazards

4.21

Physical hazards associated with site activities include slips, trips, falls,
contact and crushing type injuries, eye abrasions, contusions, lacerations,
flammability, and heat stress concerns. The potential for such hazards
necessitates the use of safety shoes or boots, eye goggles or safety glasses,
and hard hats. Additionally, personnel engaged in work activities with
the potential for hand or finger injuries are to wear sturdy work gloves.

Use of Equipment

Any equipment, including vehicles, winches, or other machinery will be
operated in strict compliance with the manufacturer's instructions,
specifications, and limitations as well as any applicable regulations. The
operator is responsible for inspecting the equipment daily to ensure that it
is functioning properly and safely. This inspection will include all pins,
pulleys, connections subject to accelerated wear, and all lubrication points.

When equipment with moving booms, arms, or masts are operated in the
vicinity of overhead hazards, the operator, with assistance from the
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TABLE 4-1

L ———————— ]
Exposure Information for Selected Potential Site Compounds

143 CCSQ, Seattle ANGS, Seattle, Washington

Alr Monitoring

" Instrument
Headache, vertigo; visual
Colorless liquid with a distortion, tremors,
TCE 50/50/200 chloroform-like odor. Inh, Abs, Ing, Con nausea, vomiting; eye PID/FID
Sometimes dyed blue. and skin irritation;
cardiac arrhythmia.
Eye, nose, and throat
Colorless liquid with a irritation; nausea;
PCE 25/25/None mild, chloroform-like Inh, Ing, Con flushed face and neck; PID/FID
odor. vertigo, dizziness,
incoherence; headache.
CNS depression; skin,
iquid wi eye, nose, and thro
Xylene 100/100/150 C°l°;1rzs;2§il‘fd‘3’:fh A1 Inh, Abs, Ing, Con %rritaﬁon; nausea'at PID/FID
vomiting.
Colorless liquid with a CNS depression; eye and
cis-1,2-DCE 200/None/None slightly acrid, Inh, Ing, Con respiratory system PID/FID
chloroform-like odor. irritation.
Notes:

ppm = Parts per million
Inh = Inhalation
Ing = Ingestion

Con = Skin and/ or eye contact

Abs = Skin absorption

PID = Photoionization detector
FID = Flame ionization detector

OSHA = Occupational Safety and Health Administration
PEL = Permissible Exposure limit
STEL = Short Term Exposure Limit

WA = Washington
TCE = Trichloroethene
PCE = Tetrachloroethene

cis-1,2-DCE = cis-1,2-Dichloroethene
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designated signaling person, will ensure that the moving parts of the
equipment maintain safe clearances to the hazards. Equipment will be
kept at least 20 feet away from energized electrical lines.

All portable equipment and tools will be inspected prior to each day's use
and as often as necessary to ensure they are safe to use. Defective
equipment and tools will be removed from service immediately.
Examples of defective tools include: hooks and chains stretched beyond
allowable deformations; cables and ropes with more than the allowable
number of broken strands; missing grounding prongs on power tools;
defective on/off switches; mushroomed heads of impact tools; sprung
wrench jaws; and missing or broken handles or guards as well as wooden
handles which are cracked, splintered, or loose. All equipment and tools
will be used within their rated capacities and capabilities.

Flammability Hazards

4.2.3

Due to the nature of this project, the hazards associated with flammability
are expected to be low. However, the following good management
practices shall apply at the site.

All electrical equipment used during the project will be inspected to
ensure that it is in good repair and has no frayed or loose connections
before use. Only approved, listed equipment and components will be
used. All connections will be made in accordance with National Electric
Code practices. All equipment and devices so designed will be properly
grounded or bonded to an adequate grounding mechanism. Although
explosive limits are not expected, only equipment listed as explosion
proof will be used in areas where explosivity is sustained at or above
5 percent of the Lower Exposure Limit.

Heat Stress Concerns

Heat stress is the combination of both environmental and physical work
factors that contribute to the total heat load imposed on the body.
Environmental factors that contribute to heat stress include air
temperature, radiant heat exchange, air movement, and humidity.

The body's response to heat stress is reflected in the degree of symptoms.
When heat stress is excessive for the exposed individual, a feeling of
discomfort or distress may result and a heat-related disorder may ensue.
The severity of the response will depend not only on the magnitude of the
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prevailing stress, but also on the age, physical fitness, degree of
acclimatization, and dehydration of the worker.

Heat stress is a general term used to describe one or more of the following
heat-related disabilities and illnesses.

Heat Cramps. Painful, intermittent spasms of the voluntary muscles
following hard physical work in a hot environment. Cramps usually
occur after heavy sweating and often begin at the end of a work shift.

Heat Exhaustion. Profuse sweating, weakness, rapid pulse, dizziness,
nausea, and headache. The skin is cool and sometimes pale and clammy
with sweat. Body temperature is normal or subnormal. Nausea,
vomiting, and unconsciousness may occur.

Heat Stroke. Sweating is diminished or absent. The skin is hot, dry, and
flushed. Increased body temperature, if uncontrolled, may lead to
delirium, convulsions, coma, and even death. Medical attention is needed

immediately.

Workers will be trained on the signs and symptoms of the forms of heat
stress and will be encouraged to monitor themselves and others. In
addition, experience has shown that the following work/rest regimen is
appropriate for field workers performing various degrees of work while
wearing Level D PPE (all values are given in degrees Celsius (°C) Wet
Bulb Globe Temperature [WBGT]):

Work Load

Work/Rest Regimen Light Moderate Heavy
Continuous Work 30.0 26.7 25.0
75% work/25% 306 28.0 25.9
rest each hour

50% work/50% 314 294 27.9
rest each hour

25% work/75% 322 311 30.0
rest each hour

AR R B B i e e e e e T T —
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WBGT is defined according to the following formula (outdoors with solar
load) where WB, GT, and DB are the wet bulb, globe, and dry bulb

temperatures, respectively:

WBGT = 0.7WB + 0.2GT + 0.1DB

The workload classes are defined in The American Conference of
Governmental Industrial Hygienists booklet, Threshold Limit Values and
Biological Exposure Indices for 1995-1996.

Cold Stress Concerns

Fatal exposures to cold among workers have almost always resulted from
accidental exposures involving failure to escape from low environmental
air temperatures or from immersion in low temperature water. Cold
stress (hypothermia) and cold injury can be avoided by preventing a fall
in the deep core temperature of the body.

A symptom of hypothermia is an increased metabolic rate. This is the
body’s attempt to compensate for the heat loss and shivering. Workers
should be protected from exposure to cold so that the deep core
temperature does not fall below 36 °C (96.8 degrees Fahrenheit [°F]).
Lower body temperatures can result in reduced mental alertness,
reduction in rational decision making, or loss of consciousness with the
threat of fatal consequences.

Pain in the extremities may be the first early warning of cold stress.
During exposure to cold, maximum severe shivering develops when the
body's temperature has fallen to 35 °C (95 °F). Exposure to cold shall be
immediately terminated for any worker when severe shivering becomes
evident.

The body must be protected from exposure to cold air temperatures via
whole body protection:

* Adequate insulating clothing must be provided to workers if work is
performed in air temperatures below 40 °F.

* Older workers or workers with circulatory problems must be provided
with extra insulating clothing and/or a reduction in the duration of
exposure.

* Gloves shall be used by all workers if the air temperature falls below
40 °F.
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To prevent frostbite, workers should wear insulated gloves when in
contact with surfaces below 20 °F. Mittens are required if the air
temperature falls below 0 °F.

If insulated clothing is not adequate to prevent sensations of excessive
cold or frostbite, auxiliary heaters or suspension of work is required.
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SECTION 5.0

EXPOSURE MONITORING PLAN

Area and Personal Monitoring

5.1.1

Air monitoring will be conducted to determine the presence of on-site
hazardous conditions and will help determine the level of personal
protection required for personnel. Environmental monitoring equipment
will include a photoionization detector (PID) or a flame ionization
detector (FID) for volatile organics and, if necessary, a Mini-RAM for
dusts. Characterization of these instruments will determine airborne
contaminants present and their concentrations in the workplace and will
help assess worker safety.

General Area Monitoring

5.2

Area air monitoring will be conducted during all field work. The intent is
to utilize generic field instruments and action levels to assess the
continuous exposure to field personnel during the investigation, and to
upgrade or downgrade PPE in response to the monitoring. The general
monitoring shall consist of daily breathing zone monitoring every 30
minutes using the PID or FID and Mini-RAM (if applicable). In addition,
upon unlocking each monitoring well, the well headspace will be
monitored using a PID or FID. Daily calibration checks and maintenance
of the PID or FID and Mini-RAM will also be recorded and performed
according to the manufacturer's recommendations (see Appendix A for
calibration documentation sheet). Breathing zone readings will be
recorded in the field log book.

Action Levels

The SHO will establish daily background total organic vapor (TOV) levels
(and dust levels, if necessary) prior to initiating site activities. Under most

A-31

KCSlip4 41595

SEA408125



FINAL

circumstances, these levels can be determined by taking multiple readings
at representative locations along the perimeter of the site and averaging
the results of sustained measurements.

Decisions to upgrade or downgrade personal protection will be based on
sustained breathing zone TOV and/or dust levels that exceed background
levels, as well as applicable regulatory exposure limits. Breathing zone
refers to the area from the top of the shoulders to the top of the head.
Specific criteria for upgrading or downgrading personal protection based
on TOV and dust levels are presented in the following table.

Sustained Breathing Level of Protection
Zone TOV ppm and
dust milligrams/meter

(mg/rn3)

Background + 0.5 mg/m?3 (no respiratory protection)

5 ppm to 20 ppm Level-C w/ half-face respirator
0.5 mg/m3 to 2.5 mg/m3 (half face air-purifying respirator [APR]
’ equipped with organic vapor/high
efficiency particulate air [HEPA]

cartridges)
20 ppm to 50 ppm Level-C w/ full-face respirator
2.5 mg/m3 to 5.0 mg/m3 (full-face APR equipped with organic

vapor/HEPA cartridges)

Above 50 ppm or 5.0 mg/m?3 Level-B
(supplied-air respirators)
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SECTION 6.0

GENERAL SAFE WORK PROCEDURES

Personal Protection

In addition to the respiratory protection described in Section 5.0, the
minimum PPE available on site shall include chemical resistant coveralls,
hard hats, eye protection (i.e., safety glasses), ear plugs, inner latex or
polyvinyl chloride gloves, outer nitrile gloves, and safety boots. It is
expected that the highest level of protection that may be needed during
field investigation activities will be Level C, which consists of the

following:

Full length shirt and long pants;

Steel-toed boots or safety shoes;

s Safety glasses;

» Hard hat;

e Air-purifying respirator equipped with appropriate filter cartridges;

» Chemical resistant clothing (i.e., Tyvek, poly-coated Tyvek or Saranax
suits). Suits are to be one-piece with attached hoods and elastic wrist
bands;

¢ Outer chemical resistant gloves and inner latex surgical gloves; and

¢ Chemical-resistant overboots.

Work Zones and Decontamination Procedures

Work zones and decontamination procedures will be established in
accordance with guidance provided in Chapters 9 and 10 of the
NIOSH/OSHA/USCG/EPA  document Occupational Safety and Health
Guidance Manual for Hazardous Waste Site Activities. Where applicable, the
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exclusion zones will be marked with yellow caution tape. The location of
the zones may be modified to fit applicable field conditions; however,
proposed modifications must be approved by the SHO.

If necessary, a minimum two-basin wash/rinse station will be placed in
the contamination/reduction zone to facilitate cleaning and removal of
PPE. The wash/rinse station will be used by workers to clean and rinse
boots and gloves. The ground beneath these basins will be covered with
plastic to ensure the ground is not contaminated with basin wash/rinse
water. A drum or other container will be designated to dispose of PPE
that will not be reused.

It is expected that the highest level of protection used during project
investigation activities will be Level C. Based on the level of expected
exposure to chemical constituents, some or all of the following personnel
decontamination procedures will be used as necessary:

e Station 1: Equipment Drop - Deposit equipment used on site
(i.e., tools, sampling devices and containers, monitoring instruments,
radios, and clipboards) on plastic drop cloths. Segregation at the drop
station reduces the probability of cross-contamination. During hot
weather operations, a cool-down station may be set up within this
area.

s Station 2: Outer Garment, Boots, and Gloves Wash and Rinse - Scrub
outer boots and gloves, and splash suit with decon solution or
detergent water. Rinse off using copious amounts of water.

¢ Station 3: Outer Boot and Glove Removal - Remove outer boots and
gloves. Deposit in container with plastic liner.

» Station 4: Canister or Mask Change - Exchange worker's canister, don
new outer gloves and boot covers, tape joints, and worker returns to
duty. If worker leaves the exclusion zone to change canister (or mask),
this is the last step in the decontamination procedure.

¢ Station 5: Boots, Gloves, and Outer Garment Removal - Remove and
deposit boots, chemical-resistant splash suit, and inner gloves in
separate containers lined with plastic.

¢ Station 6: Face Piece Removal - Face piece is removed. Avoid
touching face with fingers. Face piece is deposited on plastic sheet.

* Station 7: Field Wash - Hands and face are thoroughly washed.
Shower if body contamination is suspected.
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During decontamination, all personnel must follow the appropriate order
for cleansing and removing: boots, outer gloves, coveralls or protective
suit, respirators, and inner gloves. Direct contact with contaminated PPE
can be avoided by a proper decontamination sequence. Respirators, if
used, are not to be removed before leaving the contaminated area to avoid
a potential inhalation hazard during decontamination.

Water, soap, and paper towels will be available for cleaning of the hands
and face before breaks, eating, drinking, or smoking.

General Safety Rules

In addition to the specific requirements of this SSHP, common sense
should prevail at all times. The following general safety rules and
practices will be in effect at the site.

¢ The site will be suitably marked or barricaded as necessary to prevent
unauthorized visitors. These barricades will not hinder emergency
services, if needed.

¢ All open holes, excavations, trenches, and obstacles will be properly
barricaded in accordance with local site needs. These needs will be
determined by proximity to traffic ways, both pedestrian and
vehicular, and site of the hole, trench, or obstacle. If holes are required
to be left open during nonworking hours, they will be adequately
decked over or barricaded and sufficiently lighted.

* Prior to conducting any digging or boring operations, underground
utility locations will be identified. The site representative and local
utility authorities (or Underground Alert) will be contacted to provide
locations of underground utility lines and product piping. All boring,
excavation, and other site work will be planned and performed with
consideration for underground lines.

¢ Smoking and ignition sources in the vicinity of flammable or
contaminated material is prohibited. Designated smoking areas will
be delineated.

» Drilling, boring, movement and use of cranes and drilling rigs,
erection of towers, movement of vehicles and equipment, as well as
other activities will be planned and performed with consideration for
the location, height, and relative position of aboveground utilities and
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fixtures. These fixtures include signs, lights, canopies, buildings, other
structures, and construction, as well as natural features such as trees,

boulders, bodies of water, and terrain.

¢ When working in areas where flammable vapors may be present,
particular care must be exercised with tools and equipment that may
be sources of ignition. All tools and equipment must be properly
bonded and/or grounded.

¢ Individuals with beards that interfere with respirator fit are not
allowed within the exclusion zone. This is necessary because all site
personnel may be called upon to use respirator protection in some
situations, and beards do not allow for a proper respirator fit.

* No smoking, eating, or drinking will be allowed in the contaminated
areas.

¢ Tools and hands must be kept away from the face.
¢ Personnel should shower as soon as possible after leaving the site.

¢ Each environmental sample must be treated and handled as though it
were extremely toxic.

¢ Do not touch obvious contaminated materials. Avoiding contact with
these materials will facilitate decontamination.

» Persons with long hair and/or loose-fitting clothing that could become
entangled in power equipment are not permitted in the work area.

* Horseplay is prohibited in the work area. The SHO has the authority
to discharge site personnel for horseplay.

¢ Work while under the influence of intoxicants, narcotics, or controlled
substances is prohibited.

Prior to the commencement of each day's activities, the SHO will conduct
a daily tailgate safety meeting outlining new or potential hazards that
may be encountered during site operations. The daily tailgate safety
meetings will be documented by completion of the appropriate form
located in the Attachment to this document.
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SECTION 7.0

EMERGENCY RESPONSE/ACCIDENT
INVESTIGATION

The phone numbers of the police and fire departments, ambulance service,
local hospital, and ERM representatives are provided on the reference
sheet at the front of this SSHP. Directions to the hospital are also
provided on the sheet.

In the event of a health or safety emergency at the site, appropriate
emergency measures will immediately be taken to assist those who have
been injured or exposed and to protect others from hazards. The SHO
will be immediately notified and will respond according to the
seriousness of the injury. Personnel trained in first aid will be present
during site activities to provide appropriate treatment of injuries or
illnesses incurred during operations. The ERM Project Manager and Site
Manager shall be immediately informed of any serious injuries.

Any accident/incident resulting in an OSHA recordable injury or illness,
treatment at a hospital or physician's office, property damage, or a near
miss accident, requires that an accident/incident report be completed and
submitted to the ERM DISH. The investigation will be initiated as soon as
emergency conditions are under control. The purpose of this
investigation is not to assign blame but to determine the pertinent facts so
that repeat or similar occurrences can be avoided.

Planning

Prior to facility entrance, the SHO shall plan emergency actions and
discuss them with personnel conducting project work. Initial planning
includes establishing the best means for evacuation from the area in case
of a catastrophe.
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A tested system must exist for rapid and clear distress communications,
preferably voice, from all personnel to the SHO. Prior to commencing any
facility investigation or operations, the SHO shall ensure that all personnel
working at the facility know how to communicate with the appropriate
local emergency response units, as well as provide adequate and clear
directions between work locations and the locations of support personnel.
Emergency response contacts and telephone numbers are included on the

Should a site evacuation be ordered due to fire, explosion, or toxic vapor

e Announce the evacuation via radio/ horn and notify ANG personnel
and others in site buildings, then immediately call 911;

e Evaluate the immediate situation and downwind direction. All
personnel will evacuate in the upwind direction;

e All personnel will assemble in an upwind area when the situation
permits, and a head count will be taken by the SHO; and

e Await the arrival of qualified local emergency response personnel.

7.2 Emergency Services
emergency reference sheet.

7.3 General Evacuation Plan
release, the SHO will:

7.4 First Aid

Qualified personnel on site shall give first aid and stabilize any worker(s)
needing assistance. Life support techniques such as cardiopulmonary
resuscitation and treatment of life-threatening problems (such as bleeding,
airway maintenance, and shock) shall be given top priority. Professional
medical assistance shall be obtained at the earliest possible opportunity.
If assistance beyond first aid is required, call 911 and request emergency
medical assistance.

A first-aid kit and emergency 16-ounce eye wash station shall be
maintained readily accessible to all workers. The 16-ounce eyewash
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station should be supplemented by a nearby 15-minute eyewash station.
Prior arrangements must be made to facilitate easy access (preferably
within 10 seconds of the work area) to this 15-minute eyewash station.

Emergency first aid for organic compounds is outlined below.

74.1 Eyes

74.2

Flush eyes immediately with fresh water for at least 15 minutes while
holding the eyelids open. If injury occurs or irritation persists, transport
the worker(s) to a hospital emergency room as soon as possible.

Skin

Wash skin thoroughly with soap and water. See a doctor if any unusual
signs, symptoms, or skin irritation occurs. Launder chemically-impacted

clothing.

Move exposed person to fresh air. If breathing has stopped, apply
artificial respiration. Call 911 immediately.

If hazardous chemicals are swallowed, DO NOT make person vomit. Call
Poison Control Center immediately.

7.4.3 Inhalation
7.4.4 Ingestion
7.5

Fire Protection and Response

To ensure that fire and explosion hazards are minimized, field procedures
involving potential fire/explosion hazards must be coordinated with the
local Fire Department. Call 911 in the event of any fire at a work location.
At least one fire extinguisher with a minimum class rating of 20BC shall be
provided within 50 feet of the site activities. The fire extinguisher will be
inspected annually at a minimum, and the inspections will be documented
on an attached fire extinguisher inspection tag.

Potential fire sources/flammable materials that may be present on site
during field work include gasoline and/or diesel stored in vehicle fuel
tanks, portable generator fuel tanks, and small fuel cans (for refueling
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portable generators). In addition, small quantities of methanol will be
used for sampling equipment decontamination. Containers for flammable
materials will be inspected for possible leaks or overfills at least once per
day. Corrective actions will be taken as necessary to repair or replace
leaking containers or to clean overfill residual from the outside of
containers. Care will be taken to keep flammable materials away from
potential ignition sources.

Site Control Measures

7.7

The site control measures listed below are to be followed to minimize the
potential contamination of workers, protect the public form potential site
hazards, and control site access.

Barricades and barricade tape will be used to delineate an exclusion zone
around drilling areas. An opening in the barricades upwind of the
equipment will serve as an entry/exit point. A personnel
decontamination station will be established at this point. All access to the
drilling location will be made at the entry/exit point.

The site will be barricaded or otherwise made secure at the end of each
workday. Soils will be drummed or placed on plastic and covered.
Decontamination fluids will be drummed and properly labeled.

The SHO will log all site visitors in the field notebook and will ensure that
all personnel entering the work zone are briefed on site activities and
potential hazards.

Site Operation Zones

The following three Site Operation Zones will be established at each
investigation site:

e Exclusion zone;
s Contamination reduction zone; and
e Support zone.

The exclusion zone includes areas of active investigation or cleanup.
Prescribed levels of protection must be worn by all personnel within the
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exclusion zone. The boundary of the exclusion zone should be a well
defined physical or geographical barrier.

The contamination reduction zone serves to prevent the transfer of
hazardous materials picked up on personnel or equipment in the
exclusion zone.

The support zone is the outermost area and is considered a non-
contaminated area. The field operations command post, first aid station,
and any other investigation support areas are located in the support zone.
Potentially contaminated equipment is not allowed in this area.

Emergency Operation Shutdown Procedures

7.9

In the event that an extremely hazardous situation develops on site, the
SHO may temporarily suspend operations until the situation is corrected
or controlled. The SHO will have the authority to restart operations when
the situation as been corrected and safe working conditions have been
restored.

Spill or Hazardous Material Release

7.10

Spills or hazardous material releases resulting in human exposure or
off-site environmental contamination are reported to the appropriate
authorities by the SHO. Small spills are reported to the SHO and are
taken care of per the chemical manufactures' recommended procedures.

Community Safety

Release or off-site migration of contaminants during field operations is
unlikely. However, in the event of a significant release of contaminants
during field work, the proper state and local authorities will be
immediately notified. Appropriate actions will be taken to protect the
public and control the contaminant release or migration.
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SAFETY AND HEALTH FORMS
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Signature Page

The following signatures indicate that the Safety and Health Program has been
read and accepted by ERM management and personnel as well as all contractors
and subcontractors and their personnel.

NAME TITLE COMPANY SIGNATURE DATE

U ek o el el S el ol i T I R
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SUPERVISOR'S ACCIDENT/INCIDENT INVESTIGATION REPORT

1
Injured Employee: Title: l
Date of Accident/Incident: Dept.: «l
Location: Time on this Job: 'l
Engaged in what work when injured: ‘

i
Nature of accident/incident:

4
How did accident/incident occur? J
What can be done to prevent recurrence of the accident? J

d
What has been done to prevent recurrence of the accident?

d
Supervisor's Signature: Dept.: Date: J
Reviewer's Signature: Dept.: Date: d

d
NOTE: To be submitted to the Safety and Health Manager within 2 days of the
accident/incident. J

o
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DAILY TAILGATE SAFETY MEETING FORM

FINAL

DATE: TIME: JOB NUMBER:
PROJECT NAME:
SPECIFIC LOCATION:
TYPE OF WORK:
CHEMICALS PRESENT:
SAFETY TOPICS DISCUSSED

Protective Clothing/Equipment:

Hazards of Chemicals Present:

Physical Hazards:

Emergency Procedures:

Hospital/ Clinic: Phone: Paramedics:
Hospital Address:
Special Hazards:
Other Topics:
ATTENDEES
Name (printed) Signature
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ISOPROPYL ALCOHOL
MATERIAL SAFETY DATA SHEET
INTEGRA Chemical Company MSDS NMumber:
710 Thomas Ave SW Revision Date:
Renton, WA 88055 Revision No.:

Phone; 425-277-9244
Chemtrec 24 Hour Emergency Response Telephone: 800-424-3300

1855
17-Apr-97
001

Page 1

[ Product Identification

]

Product Name: ISOPROPYL ALCOHOL
Synonyms: Isopropanai, IPA, 2-Propanol
Chemical Formula; CH3CHOHCH3
Formula Weight: F.W. 80.10
Chemical Family: Alcahal
integra Product Numbers: 1855.1C; 1855.13; 1855.15; 1855.18; 1855.31; 1855.50
Hazard Overview j
HMIS Rating: 1-3-2-G NFPA Rating: 1-3-0
Warning L abel:

DANGER!

Highly flammable liquid. Keep away from heat, sparks and open flame. Harmful if swallewed or inhaled. Use only
with adequate ventilation. Avoid contact with skin, eyes and clothing. Wash thoroughty after handiing.

L Components 7
Component CAS # %
Isopropyl alcohol 00087-83-0 100
[ Physical Data ]
Boiling Point: 82°Cc Specific Gravity: 0.7854 Water=1
Meiting Point: -88.5°C Evaporation Rate: 2.5 Butyl Acetates1
Vapor Prassure 33mm Hg@20°C Vapor Density; 207 Air= 1
Solubility;
Miscible with water, alcohol, ether and chioroform. Insoluble in salt solutions.

Appearance and Odor:

Clear, colorless liquid. Madicinai alcoholic odor
[ Fire and Explosion Data
Flash Poiat; 53 °F Test Method: TCC
Auto-ignition Temperature: 750 °F
Flammable Limits (% volume in air Upper: 12.7 Lower: 2
Fire Extinguishing Media:

CO2, Dry chemical or aicohol feam. Water may be ineffeclive.

Special Firefighting Procedures:

Use water to cool nearby containers and struciures. Wear full protective equipment, including suntable respiratory

protection.
Unusual Firs and Explosion args:
Vvapors may flow along surfaces o distant ignition sources and flash back.

[ Heaith Hazard Information

Effects of Overexpos
Skin Contact:
May cause skin imitation. Prolonged contact may cause dermatitis.

Eye Contact:
May imitate or burn the eyes.

a2 39vd ‘00 TWOIW3HO WyOILINI SpZB-LLZ-5ZY pill

8661/62/61

KCSlip4 41611

SEA408141



ISOPROPYL ALCOHOL

MATERIAL SAFETY DATA SHEET

INTEGRA Chemical Company

710 Thomas Ave SW

Renton, WA 98055

Phone; 425-277-9244

Chemirec 24 Hour Emergency Respanse Telephone: 800-424-9300

MSDS NMumber:
Revision Date:
Rewvision No.:

1855
17-Apr-97
001

Page 2

f Heafth Hazard Information

May be harmful if swallowed. Swallowing large quantities causes headaches, nausea, vomiting. stomach

cramps, diarrthea and unconsciousness.
inhaiation:

Inhalation may irritate the nose, throat and upper respiratory tract. Inhalation of high conce ntrations may
cause headache, nausea, dizziness, drowsiness, narcosis, CNS depression, difficully in breathing. Very high

concentrations may lead to puimonary edema and unconscousness.

Chronic Effects of Qveraxpasure:

None |dentified

Exposure Limits: OSHA FEL
TWA STEL
Isopropyl alcohol 400 ppm NE
ACGIH LV
- I STEL
Isopropyl alcohol 400 ppm 500 ppm
Toxicity Data:
Isopropy! alcohol LD5Q (intraperitoneal, mouse)

LC5Q (inhalation, rat)
LD5Q (oral, rat)
LD50 (skin, rabbit)

Medical Conditions Generally Aggravated by Exposure:

Skin disorders, eye disorders and respiratory system disease.
Target Omans:

Respiratory system, eyes, skin and central nervous system.
Reproductive Effects:

Ceiling

Ceiling

933 mg/kg
18000 pprmv8H
5840 mg/kg

139/kg

NE

NE

B B B A B 0. A B Sy By B S Ee e

Nane Ildentified
None Identified
Component NTP Listing IARC Listing OSHA Regulated
isopropy! alcohot No fisting No Listing P

{ Emergency First Aid Procedures ]
Wash with soap and water. Seek medical attention if irritation develops.

Eve Contact:

Flush with water for at least 15 minutes. Seek immediate medical attention.
Inhalation:

Remove victim to fresh air. If not breathing, give artificial respiration. If breathing is difficult administer oxygen.

Seek medical attention.
Ingestion:

Give victim large amounts of water and induce vomiting. Never give anything by mouth tc an unconscious or

convuising person. Seek immediate medical attention.

Additional First ajd and Treatment Notes;

m | k.

28 Jovd ‘00 WOINIHD WA93LINI 9bZ6-LL2-52 ¢hill 8661/8Z/081 .

KCSlip4 41612

SEA408142



T T

r‘r‘r‘r"r‘r“r—r-l—r—r—r-v—r—r—;-

ISOPROPYL ALCOHOL
. MATERIAL SAFETY DATA SHEET

INTEGRA Chemical Company MSDS Number: 1855
710 Thomas Ave SW Rewvision Date: 17-Apr-97
Renton, WA 98055 Revision No. - 001
Phone: 425-277-8244

Chemtrec 24 Hour Emergency Response Telephone: 800-424-9300 Page 3
| Emergency First Aid Procedures ]

No information available.
I" Reactivity Data j

Stability: Stable
Hazardous Polymerization, Wl Not Oceur
incompatibles:
Incompatible with strang acids and strong oxidizers. Aldehydes, amines, halogen compounds, reactive metais

Decomposition Products:

Oxides of carbon (CO, CO2)

Conditions to Avoid:
Heat, sparks and open flame,

Spill and Disposal Procedures |

Spill and Leak Procedures:

Prevent spread of spill. Absorb with sand or inert material. Sweep or scoop into a disposal container. Flush spill
area with water. Eliminate all possible ignition sources. Ground all material handling equipment. Wear full
protective equipmant, including suitable respiralory protection.

Disposal Procedures;
Dispose in accordance with all Local, State and Federal regulations. EPA Hazardous Waste Number: D001
(ignitable waste)

[ Protective Equipment

Ventilation:
Use general or focal exhaust ventilation to meet TLV and PEL requirements.

Respiratory Protection:
If ventilation controls do not limit airborne concentrations below PEL or TLV values, ar approved respirator must
be wom. Use a chemical cartridge respirator with an organic vapor cartridge.

Skin and Eye Protective Equipment:
Safety goggles, protective clothing and gloves. Maintain an eyewash station and safety <hower nearby.

B Storage and Handling Precautions ]

Storage Area; FLAMMABLE LIQUID
Store in 3 cool, dry, well-ventilated fiammable liquids storage area or cabinet. Protect cortamers from physical
damage. Bond and ground containers when transferring liquid.

r Transportation Information

v Regulated Matenal domestic ground transportation
(reference: CFR Title 49, Transportation)

Proper Shipping Name: Isopropanol
UN or NA Identification number: UN1218 Hazard Class and Label: 3  Flammable Liquid
Packing Group: i Subsidiary Risk and Label:

¥ Ragulated Material via Air Transportation
(reference: ICAO Technical Instructions for the Safe Transport of Dangerous Goods by Air;
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ISOPROPYL ALCOHOL Q'
MATERIAL SAFETY DATA SHEET
INTEGRA Chemical Company MSOS Number:; 1885
710 Thomas Ave SW Revision Date:  17-Apr-97
Renton, WA 98055 Revision No.: 001
Phone: 425-277-9244
Chemtrec 24 Hour Emergency Response Telephone: 800-424-9300 Page 4
R Transportation Information ]
Proper Shipping Name: Isopropanol
UN Identification Number: UN1219 Hazard Class and Label: 3 Flammable Liquid
Packing Group: It Subsidiary Risk and Label;
Packing Instruction Max net gty per package
Passenger Aircraft: 305/Y305 511 L
Cargo Aircraft: 307 BOL
[ Regulatory Information |
TSCA CERCLA SARA EHS SARA 313 Toxic Release
Compgnent inventory RQ eQ de minimus
Isopropy! alcohol v Ibs r Ibs v 01lbs
SARA Hazard Categories: Acute  Chropic  Flammability Pressure Reactivity
isopropyl alcohol v o b 5 '
Clean Air Act Categories; SOCMI HAP Volatile HAP  Organic HAP Qzone Depleting
O ] ] o

Isopropy! alcohol
NE = Nat estabilshed, NA = Nat applicable or Not available

The information presented above is offered for informational purposes anly. This MSDS, and the associateo proouct is intended for use only b
technically Qualifieq persons, and at their own discretion and riak. Since conditiens and manner of use are outside the control of Integra Chemic
Company, we make no warranties, either axpressed or implied, and assume no liability in connection with any use of this information.

== END OF MSDS ™™
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Maierial Safety Data Sheets Collection:

Genium Publishing Corporation
/ One Genium Plaza Sheet No. 312
( Schenectady, NY 12304-4650 USA Trichioroethylene
(518)377-8854 .
Issued: 7/79 Revision: F, 9/92

Section 1. Material Identification N

Trichioroethylene (C,HCl,) Description: Denved by treaning tetachioroethane with lime or other alkali in the presence of R 1 NFPA
water, or by thermal decomposition of tecachloroethane followed by steam distllation. Subilizers such as epichiorohydrin, I 2 o
isobutanol, carban tetrachioride, chloroform. benzene, or pentancl-2-ricthanolamine are then added. Used as & degreasing § 2 00
solvent in eleconics and dry cleaning, 1 chemical intermediate, 2 refrigerant and heat-exchange liquid, and a diluentin paint K_ 3 0
and adhesives; in oil, fag, and wax exzacton and in acrospace operations (flushing liquid oxygen). Formerly used asa " Skin
fumigant (food) and anesthetic (replaced due to its hazardous decomposition in closed<ircuit apparatis). tbeorphon ynn
Other Designations: CAS No. 79-01-6; acerylenc trichloride; Algylen; Anamenth: Benzinol; Cecolenc; Chlorylen; Dow- H 2%
Tri: ethylene tichloride: Germalgene; Narcogen: Triasol; Tichioroethene; TCE; 1,1.3-trichloroethylcne. F 2
Masoulacturer: Contact your supplier or dismibutor. Consult latest Chemical Week Buyers” Gm.'dtz’) for & supplicss list ]}’Z‘“‘U
+ Chronic
Efocu

Cautions: TCE is irritating and toxic © the cenal nervous sysiern (CNS). Inhalation of high concentrations have lesd o dearh due 1o
venmiculz fibrillation. Chronic exposure may lead 10 hears, liver, and kidney damage. The ligid is sbsorbed through the skin. Although * S 8

it has 1 reiatively low flash point TCE burns with difficulcy.

Section 2. Ingredients and Occupational Exposure Limits

Trichloroethylene, < 100% {contains stbilizers (Sex. 1)].

1991 OSHA PELs ) 1992-93 ACGIH TLVs 1985-86 Toxiclty Data®
8-hr TWA: 50 ppm (270 mg/m®) , TWA: 50 ppm (269 mg/m?) Homan, inhalation. TC, ,: 160 pprrv83 min caused
15-min STEL: 200 ppm (1080 mg/m’)  STEL: 200 ppm (1070 mg/m?) hallucinations and distoned perceplions.
1990 IDLH Level 1990 DFG (Germaany) MAK Human, lymphocyte: 5 mL/L caused DNA inhibition.
1000 ppm Ceiling: 50 ppm (270 mg/m”*) ) Rabbit, sidn: SO0 mg/24 hr caused severe irritation.
1990 NTOSH REL Category IL: Substances with sysiemic effects  Rabbit, eye: 20 mg/24 hr cavsed moderate imitation,
10-hr TWA: 25 ppm (~135 mg/m?) ;hlf-lékﬁ 2 hr w shift melh ) Mouse, oral, TD, : 455 mg/kg administcred intermit-
eak Expasure Limiz 250 ppm, 30 min tently for 78 wecks produced liver wmors.
average value; 2 peaks/shift
* Scec NIOSH., RTELS (}X 4550000), for additonal imuticn, mutton, reproductive, tamorigenic and toxiciry daza.
Section 3. Physical Data D eSS Lo
Boiling Point: 189 °F (87 *C) Vapor Pressure: 58 mm Hg 2 68 °F (20 *C): 100 mm H§ a32°F({0°C
Freezing Paint: -121 °F (85 ") Samurated Vapor Density (Afr = 0.075 Ibs/ft*; 12 kg/m™): 0.0956 Ibs/R3; 1.53 kg/m?

Viscosity: 0.0055 Poise &t 77 °F (25 °C) Water Solublilty: Very slightly saluble; 0.1% at 77 °F (25 *C)

Malecular Weight: 13138 Other Solubllities: Highly soluble in organic solvents (alcohol, accione, cther. carbon
Denstty: 1.4649 a0 20/4 °C tewrachioride, & chloroform) and lipids.

Refraction Index: 1.477 at 68 °F (20 *C/D) Surface Tenslon: 29.3 dyne/cm

Odar Threshold: 82 1o 108 ppm (not an gffective warning)

Appearance and Odors Clear, colorless (sometimes dyed blue), mobile liquid with a sweet chloroform odor.

Section 4. :Fire and Explosion Data::

Flask Polat: 90 °F (32 °C) CClAutoignition Temperature: 788 °F (420 "C)[LEL: 8% (25 'C); 12.5% (100 'C)JUEL; 10% (25 'C); 90% (100 "C)

Exux!gulsmng Me’:lln.: A Class 1C Flammable Liquid. Althoegh it has a flash point of 90 °F, TCE bums with difficulty. For snall facs, ase dry
chemical, carbon dioxide, water spray, ot regular foam. For large fires, use water spray, fog. or regular foam. Unusual Fire or Explosion Hazards:
Vapor/air mixnires may explode when igrited. Conniner may explode in heat of fire. Special Fire-fNighting Procedures: Because firc may produce
toxic thermal decomposition prodncts. wear a selfcontrined breathing apparatus (SCBA) with & full facepieee oparated in pressurz~demand or
positive-pressure mode. Suucorral firefightens’ protective clothing provides only Limited protection against TCE. Apply cooling water o sides of
conminer untl well afier fire is out Suy away from #nds of wnks. Do not release runoff from Bre conzol methods to sewess or WaleTways.

Section'5. Reactivity Data -

Sl:zblglty/Polymeriuﬂon: TCE slowly decomposes in the presence of light and moisnire 10 form corrosive hydrochloric acid. Hazardous polym-
exization cannot eccur, Chemica! Incompatibllities: Inclade alkalis (sodinm hydroxide), chemically active mesals (aluminum, beryllium, lithjum,
magnesium, sodiam, potassium, and dtanium), cpoxides, and oxidants (nitrogen temaoxide, perchloric acid). Contazt with 1chlero-2.3<poxy propane
or t.he'r‘nono and di 2.3 -epoxypropyl ethes of 1,4-butanediol + 2.2-bis-4(2 3 -epoxypropoxy)-phenylpropane can, in the presence of canlytic
quantties of halide jons, canse dehydrochlorination of TCE w explosive dichicroazetyiene. Conditions to Avoid: Expesure 0 Light, moismre,
igrution sowces, and incompatibles. Hazardous Products of Decomposition: Thermal oxidative decomposition of TCE {above 300 “C) or exposurs
to ulzaviolet light can produce carbon dioxide (COZ) and woxic dichioro scetylene (explosive), chiorine, hydrogen chloride, and phosgene gas.

Section 6.:Health Bazard Data

Carcinogenicity: The foll'owi‘ng agencies have rated TCE's mgcﬁi&:y; TARC .(Chss 3, hmited animal evidence & insufﬁcim;);umxn MJ.
Gafmny MAK (Class B, justifisbiy suspectad ef.hnin: carcinogeaic pountial), & NIOSH (Class X, carcinogen defined with no further categor-

observed in the vicims increasing intolerance w0 alcohol characizrized by ‘degressers flush’, & ransient redness of tunk. arms.
euphoric effect of TCE bas led o craving. and babimal saiffing of is vqim. reines olthe face e e
Continue on next page
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Section 6. Heaith Hazard Dz, ConfSnued }

TCZ crosses whe placanial bammer and thus exposes e fews (any effecs are yel unknown). Thers we increased repens of menstrual discreers o
women workers and decreased libido in maies at exposures high enough to cause CNS effeczs. TCE is eliminaled unchanged in expired air and 35
mewpoltes (mchloroacsuc acid & michioroethanol) in bicad and unine, Medical Conditions Aggravated by Loag-Term Exposure: Discrdzs of
the nervous system, skin, heart, Liver, wnd kidney. Target Organs: Respinalory, central & permpneral nervous. and cardiovascular (heart) syswamys,
liver, Xidney. and skin. Primary Eatry Routes: Inhaiation, skin and eye contact, and ingestion (rarely). Acute Efects: Yapor inhaiation can
cause cye. nose. and throat imiatior. nausex. dlurred vision. ovarexcitement, headache, drurkeness, memcry Joss, irreguiar heartbeat (resulting in
sudden death). unconsciousness. and death due o candiac fajlure. Siin contact with the liquid can cause dryness and cracking and prolonged
2xposure (genenaily if the victim is unconscious) can cause blistering. Eye conuact can cause Tmitation and walering, with comeal epithelium injury
in some cases. Logestion of the Biguid can cause lip, mouth. and gasgoinestnal Griaton, iregular heantbear, nausea and vomiting. diarrhea
{pessidly blood-siained), drowsiness, and risk of pulmonary edema (fluid in lungs). Chrosic Effects: Effects may pemist for sevemal weeigs or
montis afer repeated exposure, Sympwms incluce giddiness, Tnwbility, headache, digestive disturbanc=s, mental! confusion, inwleancs © sicohoi
-2egreasers flush), altered color perception. loss or impaurment of sense of smell. doubic vision. and periphenal nervous syst=m function impairmen
nciucing persistent neuritis, temporary loss of sense of wuch, and paralysis of the fingers from direct contct with TCE Liquid.

FIRST AID Eyes: Do not allow vicum to rub or keep eyes tightly shut Geady lift eyelids and flush immediately and continuously with fooding
amounts of waler unid Fansporied w an smergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminat=d
cicthing. Rinse with flooding amounts of water for at least 15 min. Wash exposed ares with seap and water. Inhalation: Remove exposed person o
frash air and suppor dreathing as ne=ded. Ingestion: Never give anything by mouth 10 an unconscious or convulsing person. Contact a poison
conTei canter and unjess otherwise advised ha 'z Liat consciows and alert person drink 1 o 2 glasses of watez, then mnducs vomiting. Do not zive

nilk as i fat content (TCE is lipid soluble) may inhance gastrointestinal absorption of TCE. Nate to Physicians: TCE ehmination seems w pe
Tiprasic with nalf lives at 20 min, 3 bz, and 30 fr. Some sucsess is seen in Traung patents with propranoiol accpine, and disulfinm. Monitar
urine and dicod (femal level = 3 w0 110 pg/ml) mewmbolites. BE = 100 mg/g eatinine (richloreacstic acid) in urine. samole af end of worweek.
BZi = ¢ mg/L (Lichiorocthanol) in blood. samole & end of shift &z end of the woriowezk. These tests are not 100% accurate indicators of exoosure;
moniter TCE in expired air as a confimatery test

Section 7. Spill, Leak, and Disposal Procedures -

SpiftfLeak: lmmediately noufy safery personnel, isolale and ventilate area. deny entry. and sty upwind. Shut off all igniton sourcas. For small |
spills, @k up with carth, sand, vemiculiiz, o other 3bsorvent, noncombustble mawerial and placs in suitabie container for later disposal. For large
spills. flush Lo coninment arez where densiry statificauon will form a bozom TCE layer which can be pumped and containerized. Repert any ,
release in exczss of 1000 Ibs. Foliow applicable OSHA rezulations (29 CFR 1910.120). Ecotoxicity Values: Bluegill sunfish, LC g = 44,700 g1/

96 hr; fathead minnow (Pimepacies promeias), LCy = 0.7 mg/L26 he. Eavironmental Degradation: In aiz, TCE is phowoxidized with 1 half-life T
of 5 days and reported w [orm phosgene, dichlorcacery] chioride., and fermy! chloride. In wate it evaporates rapidly in minutes w hours. TCE

rapidly evaporates and may leach since it does not absorb te sediment. Soll Absorption/Mobility: TCE has a Log K, of 2, indicating high soil l
mopii:y. Disposal: Waste TCE can be pourea on drv sand and allowed 1 vaporize in isolatad location, purified by disgllaton, or reumned to

suppiicr. A potential candidate fer rotary Kn incineration at 1508 10 2912 °F (820 o 1600 *C) with an acid scrubber to remove haio acids. Contagt =
vour supolier ar a licznsed conoacior for detalied recommendations. Follow applicable Federal, state, and locai regulatons. i
EPA Designations OSHA Designations

SARA Exgemely Hazardous Subsunce (40 CFR 355): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
Lisied as 3 SARA Toxic Chemical (40 CFR 372.65)

Listed as 3 RCRA Hazardous Waste (40 CFR 261.33 & 26131); No. U228 & F002 (spert solvens)

Lisied as 3 CERCLA Hazardous Substance® (40 CFR 302.4): Firal Reportable Quanury (RQ). 100 Ib (45.4 kz2) [* p= RCRAL Sec. 3001, CWA Sec.

Section 8. Special Protection Data

311 (b)(4), & CWA Sez. 307 ()] !
b

Gogales: Wear chernical safery goggies (cup-type or rubber framed, cquipped with impac:-resisiant glass), pa OSHA eve- and facs-protecicn
reguiations (29 CFR 1910.133). Because contct lens use in indusry is congoversial, establish your own policy. Respirator: Sezk professioral
advics pncr Lo respiraict seiection and use. Follow OSHA respinator regulations (29 CFR 1910.134) and, if necessary, wear 8 MSHA/NIOSH-
approved respirator. At any detectable concenzration, wear s SCBA with a full facepiece operatad in pressure demand or other positive pressure -
mode. For emergency or nonroutine openations (cieaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying rezpira-
tors do no1 proiect workers in oxygen-deficient atmaspicres. 1f respinators are used. OSHA requires a respiratory protection program that inciudes
at least: medical certification, maining, fu-testing. periodic environmental monitoring. mainterance, inspecdon, cleaning, and convenient, sarutary

storage areas. Other: Wear chemnically protective gloves, boots, aprons, and gauntlets made from Viwon or Neoprene 1o prevent sicn contact Do not L
use natwral rubber or polyvinyl chicride (PYC). Ventiation: Provide general and local exhaust vendlation Sysems o maintain airbome concsnwa-
Lions beiow OSHA PELs (Sex. 2). Local exhaust venulation is prefared because it prevents contaminant dispersion into the work area by conool-
ling it at its sourc=.®) Safety Stattons: Make available in the work area emergency eyewash stations, safety/cuick-drench showess, and washing
facilities. Contaminated Equipment: Separatz contaminated work clothes from steet clothes and launder before rease. Remove this material Som
your shoes and clean personal protective squipment. Comments: Never eat, drink, or smoke in work arcas, Practice good personal hygiene

N 4

cspecially before ealing, drinidng, smoking, using the toilet, or applying cosmetics. '
Section 9. Special Precautions and Comments ' f

.Slo'r;xge Requlrements: Prevent physical darmnage © contuners, Swore in steel drums, in 2 eool, dry, well-venulated area away from sunlight, heat, [
1griuon sources, and incompadbles (Sec. 5). Store large quantities in galvanizad iron, black iron, or steel containers: small amounts in dark (ambes) |
colored glass botles. Engineering Controls: To reducs potential health hazards. use sufficient dilution or local exhaust ventlation  conzol
airborne contaminants and w maintain concentrations &t te lowest practical lovel. Design processes so that the cperalor is not directdy exposad 1o

the solvent ar its vapor. Do not use open electric heaters, high-tempeatre processes, arc-welding or open flames in TCE atmospheres. Adminis-

trative Controls: Consider preplacsment and periodic medical exams of exposad workers with emphasis on skin, resprawry. cardiac, eental and
penpheral nervous systems, and liver and Kidney funcion. Employ air and biclogical monitoting (BEls). Instuct employees on safe handling of i

TCE.
) ) Transportation Data (49 CFR 172.101)
DOT Shipping Name: Trichlcroethylene Packaging Authorizations Quantity Limitations
DOT Hazard Class: 6.1 2) Exceg ns: 173.153 a) Passenger Alrcraft or Railear: 60L
ID No.: UN1710 b) Nop-bulk Packaging: 173.203 b) Carzo Alrcraft Qaly: 2201 '
DQT Packing Group: M i ¢) Bulk Packaging: 173.241 v . i
DOT Label: Keep Away From Food . e3¢l Stowage Requirements 4
DOT Special Provisions (172.102): N36. T1 ;% gzelitg-.g:: A |
MSDS Collecsion References: 26, T3, 100, 101, 103, 124,126, 127,132, . , . 140, 148, 14 s
Prepared by: M Gunan, BA: industrisl Hygiene Review: D Wilsors G5, Moticnd v 4G Do I’Epm' g 1O 17 168, 7L 174,175, 176, 15
WOlnsz-—N-‘c‘p_mc_u-c - s o § prrpcmn
e = . dnlary. Almomeh —--—-—-::T::.::“:::m&-r—hu—.r - t.__" -::1._,_ R
o v v 1o v o Jev of meca - api - 1 P o S e————f = w— ' o
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APPENDIX B

QUALITY ASSURANCE PROJECT PLAN

This document serves as the site-specific Quality Assurance Project Plan
(QAPP) for Phase Il Remedial Investigation (RI) and Feasibility Study (FS)
activities at the Seattle Air National Guard Station (Seattle ANGS) in

Seattle, Washington.

1.1 Plan Description

This QAPP presents the overall policies, data quality objectives (DQOs),
specific quality assurance (QA) and quality control (QC) requirements,
procedures, responsibilities, chain-of-custody procedures, laboratory
analyses, and documentation that will be employed during Phase II RI/FS
activities at the Seattle ANGS.

1.2 Remedial Investigation/Feasibility Study Description

The purpose of the RI (Phases I and II) is to provide an accurate, precise,
and representative summary of the current vertical and horizontal extent
of contamination in soil and groundwater associated with IRP Site 1 -
Burial Site. Data obtained during the RI will be used during the FS phase
as the scientific basis for identifying and selecting the most appropriate
remedial alternatives for the site. This QAPP provides information
regarding data collection and QA procedures to ensure that the data
obtained during Phase II RI/FS activities are valid and usable for the FS
decision process. The QAPP for the Phase I RI/FS is contained in
Installation Restoration Program (IRP) Final Remedial Investigation/Feasibility
Study Work Plan, 143" Combat Communications Squadron, Seattle Air
National Guard Station, Seattle, Washington (ERM, July 1996).

B-1
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1.3 Remedial Investigation/Feasibility Study Project Objectives

The purpose of the QAPP is to establish standard procedures to ensure
that the integrity, accuracy, precision, completeness, and
representativeness of the samples are maintained in order to support the
objectives of the R1/FS. The specific objectives of the RI/FS are as follows:

* Provide data to assist in defining the vertical and horizontal extent and
magnitude of soil and groundwater contamination at the investigated
site.

* Define site physical features, facilities, and hydrogeologic conditions
that could affect contaminant migration, containment, or cleanup.

¢ Determine the nature and extent of potential threats to human health
and the environment.

¢ Determine the types of response actions to be considered (decision
document, FS, remedial design, or remedial action).

* Develop, screen, and evaluate remedial alternatives.
e Recommend the most cost-effective remedial alternatives that

adequately protect human health, welfare, and the environment.

1.3.1 Data Usage

The data collected during the RI will provide the basis for decisions
regarding remedial measures to ensure that concentrations of identified
contaminants comply with applicable state and federal requirements.
Specifically, the data collected during the RI will be used to:

» Characterize on-site sources of contamination;

* Determine the nature and extent of contamination and o
migration/exposure pathways; and
* Support the selection of cost-effective remedial technologies and -

alternatives.
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1.3.2 Data Quality Objectives

DQOs are quantitative and qualitative objectives for ensuring that data of
known and appropriate quality are obtained during the RI/FS to support
the selection of appropriate remedial actions. DQOs are selected based on
the specific use of the data collected.

1.3.3 Integration of DQOs

DQOs were developed through a three-stage process. The DQO process is
an integral part of work plan development that includes field screening
and sampling, sample shipment to the analytical laboratory, sample
analysis, and reporting. The DQO process will be revised, as needed,
based on the results of each data collection activity. The general DQO

development process is outlined on Table B-1.
TABLE B-1

L ]
DQO Three-Stage Development
143rd CCSQ, Seattle ANGS, Seattle, Washington

STAGE DESCRIPTION

1 Stage 1 of the DQO process identifies the individuals responsible for decisions, data
uses, and available data; and determines if additional data is needed and the types
of decisions that will be made regarding site remediation. Stage 1 specifies the
decision making process, identifies why additional data are needed, and sets the
foundation for Stages 2 and 3 of the DQO development process.

2 Stage 2 specifies the data (quantity and quality) necessary to meet the objectives set
in Stage 1. This stage stipulates the criteria for determining data adequacy. Stage 2
includes selection of the sampling approaches and the analytical options used for
each site.

3 Stage 3 specifies how to assemble data collection components and develop data
collection documentation. Methods were specified by which acceptable data will be
obtained to make decisions. This information will be provided in the site-specific
sampling plan.

1.3.4 Stages of DOOs

Stage 1 DQOs applicable to the RI/FS include the following:

* The Project Manager and Site Manager will be responsible for all
decisions regarding actions taken to respond to field data. They are
also responsible for determining personal protection levels, for

B-3
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example, in response to site monitoring readings by field personnel. In
all cases, the health and safety of field personnel will be protected.

The Site Manager will be responsible for ensuring that the calibration
of field instruments is checked and adjusted as necessary before use
each day according to manufacturers' instructions. All calibration
actions will be recorded in the field log in indelible ink.

Field-screening measurements will be used to initially characterize
each site during drilling and sampling activities. If field-screening
measurements identify local areas of elevated contamination, the field
sampling plan may be modified by the Project Manager upon approval
by the Air National Guard (ANG) Project Manager, in order to
accurately assess the contamination.

Stage 2 DQOs applicable to the RI/FS include the following;:

The field geologist will be responsible for ensuring that the required
volume of each sample matrix is collected to ensure that complete
laboratory analysis objectives are met.

The field geologist is responsible for ensuring that all QA/QC samples
are collected in accordance with the field sampling plan and this
QAPP.

Personnel exposure to airborne contaminants will not exceed
applicable Threshold Limit Values. Sites will be continuously screened
to ensure that field personnel are not exposed to contaminants that
would be harmful to their health and safety.

Samples will be strictly controlled in accordance with ANG site
investigation protocol. = Samples will be collected using only
decontaminated equipment. The Site Manager will be responsible for
ensuring that ANG protocols for decontamination and sampling are
met. In accordance with the field sampling plan, care will be taken to
eliminate cross-contamination during sampling activities.

Stage 3 DQOs applicable to the RI/FS include the following:

Documentation is key to ensuring that the highest levels of accuracy,
precision, completeness, representativeness, and comparability are
met. Accordingly, all field personnel will be trained and familiar with
standard documentation requirements.  Training will include

B-4
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information on how analytical data will be used for site investigation
decisions.

* The Work Plan will be approved by the ANG prior to implementation
and will include complete matrix and QA /QC sampling requirements.

» All field notes taken during sampling activities will be recorded in
field log books using indelible ink.

* Samples will be labeled using a standard sample label, with all
required data elements included.

¢ Sample data will be entered on the Chain-of-Custody Record to ensure
proper sample tracking and control.

* Samples will be shipped in sealed containers and accompanied by the
Chain-of-Custody Record.

* QA/QC samples, including trip blanks, equipment blanks, field
duplicates, and matrix spike/matrix spike duplicates will be collected,
controlled, and shipped in the same manner as normal field samples,
to ensure that field collection protocols will produce accurate site data
and that laboratory analytical procedures meet the highest standards
of performance.

* Complete and traceable Chain-of-Custody Records will be maintained
to document that proper sampling and QA/QC protocols were
observed in data collection and analysis. Only traceable data will be
used for decision-making regarding further sampling requirements,
site remediation, or site closure.

1.4 Quality Assurance Objectives for Measurement Data

The overall QA objective is to develop and implement procedures that
will ensure quality in field sampling, field testing, chain-of-custody,
laboratory analysis, data analysis, and data reporting. Specific procedures
for sampling, chain-of-custody, audits, preventive maintenance, and
corrective actions are described in other sections of this QAPP. This
section defines the numeric quantitation and QC limits for ensuring that
analytical data of appropriate accuracy and precision are obtained. QC
during field sampling is also discussed.
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1.4.1 Regulatory Parameters

Analysis of soil and groundwater samples collected during the Phase II
RI/FS will be performed in accordance with analytical procedures that
conform to United States Environmental Protection Agency (USEPA)
guidelines published in Test Methods for Evaluating Solid Wastes (SW-846),
Third Edition (update package, December 1997).

Washington State soil and groundwater cleanup levels for volatile organic
compounds (VOCs) and total petroleum hydrocarbons (TPH) (the
constituents of interest during the Phase II RI) are presented on Table B-2.
Soil and groundwater cleanup levels will be recalculated as necessary for
the Phase II RI/FS report to account for changes in federal Maximum
Contaminant Levels (MCLs) and/or toxicological data as published in
Model Toxics Control Act (MTCA) risk calculation updates. The practical
quantitation limits for some of the constituents listed on Table B-2 are
higher than the MTCA method B cleanup levels. The Washington State
Department of Ecology (WDOE) recognizes this situation and provides
guidance regarding adopting practical quantitation limits as cleanup
levels (WDOE, 1995).

Tables B-3 and B-4 summarize the quantitation limits for VOCs analyzed
by USEPA Methods 8260 and 8010/8020. Maximum quantitation limits
for TPH in soil and groundwater are 30 milligrams per kilogram (mg/kg)
and 1 milligram per liter (mg/1), respectively. Required holding times for
soil and water samples are summarized on Table B-5.

1.4.2 Sampling Plan for Phase II Remedial Investigation

The sampling plan for the Phase II RI is summarized in the main text of
the Phase II RI/FS Work Plan.

1.4.3 Quality Control During Field Sampling

R & 8B = B 0 B B A B, B, B. BA. R

Field duplicate samples and equipment rinsate blanks, field blanks, and
trip blanks will be submitted to the analytical laboratory to provide the
means to assess the quality of the data resulting from the field sampling
program. Rinsate, field, and trip blanks will be analyzed to check for
contamination associated with sampling procedures and/or ambient
conditions at the site. Duplicate samples will be submitted using
nonindicative sample identifiers to provide a QA check on analytical
procedures and results.
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TABLE B-2

Washington Soil and Groundwater Cleanup Levels for VOCs and TPH
143rd CCSQ, Seattle ANGS, Seattle, Washington

LANA ity

VOLATILE ORGANIC COMPOUNDS
vocs)

Benzene

Bromodichloromethane

Bromoform

b

B
Br

Carbon disulfide

Carbon tetrachloride

Chloroform

Chlorobenzene

Ethylbenzene

Methvlene chloride

Toluene

Trichloroethylene

Tetrachloroethylene

[Trihalomethanes (total)

1,2-Dichloroethane

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

1,1-Dichloroethylene

Stvrene

1,2-Dichloropropane

1.1,2.2-Tetrachloroethane

1,1,1-Trichloroethane
Vinyl Chloride

1,1,2-Trichloroethane

Xvlenes (total)

Monochlorobenzene

1,3-Dichlorob

1,4-Dichlorobenzene

TOTAL PETROLEUM HYDROCARBONS
(TPH) . _

TPH as gasoli

TPH as diesel

1,000

(@)

100 / 100

1,000

(a)

200 / 200

—

TPH (other)

1,000

(@)

200 / 200

Sources: WDOE, 1993 and 1954

ug/1 = micrograms per liter

mg/ kg = milligrams per kilogram

- = Not available

MCL = Federal Maximum Contaminant Level

and dib

* MCL for total ing ™, br
MTCA = Modej Toxics Control Act

VOCs = Volatile organic compounds

TPH = Total petroleum hydrocarbons

PQL * Practical quantitation limit

Bold typeface/ shading = PQL is greater than cleanup standard

(a) = Site-specific method B cleanup levels are calculated based on Interim Interpretive and Policy Statement - Cleanup of Total Petrolewm Hydrocarbons

{WDOE, 1997)
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TABLE B-3
Accuracy, Precision, and PQL Limits for Method 8260
143rd CCSQ, Seattle ANGS, Seattle, Washington

Chloromethane

%yl Chloride
[Bromomethane :
Chloroethane 5 5 ]
Trichlorofluoromethane 5 5
Acetone 10 10
2-Chloroethyl vinyl ether 20 20
[1,1-Dichloroethylene 59-172 2
Methylene Chloride
Carbon Disulfide

Vinyl Acetate
1,1-Dichloroethane
2-Butanone
trans-1,2-Dichloroethylene
cis-1,2-Dichloroethylene
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethylene (TCE)
1,2-Dichloropropane
Bromodichloromethane
4-Methyl-2-pentanone
2-Hexanone
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Toluene
Dibromochloromethane
Tetrachloroethylene (PCE)
Chlorobenzene

w ;o

—
o

R A B B B B B B

|
|

|

|

= b
mmmmmunmmoommmmmuvwmmmow

67-127 11
T e0-120 14

66 - 142 21
62 - 137 24

5
5
5
59-139 21 5 72-132 13
5
5
5
5

m,p-Xylenes
o-Xylene o o
Styrene

Bromoform
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

[SARS ARG ARG IRE R J RS RS
wwmiwloiuixgialor

PQL- Practical Quantitation Limit

QC - Quality Control

RPD - Relative Percent Difference

ng/kg - micrograms per kilogram

pg/1- micrograms per liter

(a) - Limits should be viewed as goals and not as a means of accepting or rejecting data. QC
limits apply to both matrix spike and laboratory control sample recoveries.

B B B A. . B_ B_ BR_. R_ BR_ ®_
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TABLE B4

Accuracy, Precision, and PQL Limits for Methods 8010/8020

143rd CCSQ, Seattle ANGS, Seattle, Washington

Dichlorodifuoromethane
Chloromethane

Bromomethane

2-Chloroethylvinyl ether

Vinyl Chloride

Choloroethane

Methylene Chloride

Trichlorofluoromethane

1,1-Dichloroethylene

1,1-Dichloroethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

5

5

1

5

1

1
trans-1,2-Dichloroethylene 1 20 75-125
Chloroform 1
1,2-Dichloroethane 1 20 75-125
1,1,1-Trichloroethane 1 20 75125
Carbon Tetrachloride 1
Bromodichloromethane 1 20 75-125
1,2-Dichloropropane 1
trans-1,3-Dichloropropene 1 20 75-125
Trichloroethylene 1
Chlorodibromomethane 1 T T
1,1,2-Trichloroethane 1 20 - 75125
cis-1,3-Dichloropropene 1 20 75-125
Bromoform ) 2 20 75-125
1,1,2,2-Tetrachloroethane 2
Tetrachloroethylene (PCE) 2 T
Chlorobenzene 2
Benzene 1 20 75-125
Toluene 1 20 75-125
Ethylbenzene 1 20 75-125
p-Xylene 1
m-Xylene 1 o
o-Xylene i 1

5 I

5

5

Note: Sample PQLs are matrix-dependent. The PQLs listed in the table are provided for guidance

and may not always be achieveable.
PQL- Practical Quantitation Limit

QC - Quality Control

RPD - Relative Percent Difference
ng/1 - micrograms per liter

(a) - Limits should be viewed as goals and not as a means of accepting or rejecting data. QC
limits apply to both matrix spike and laboratory control sample recoveries.
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Summary of Sample Holding Times for Water and Soil Samples
143 CCSQ, Seattle ANGS, Seattle, Washington
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TABLE B-5

Parameter Holding Time
Water Samples
VOCs Analyze within 14 days of collection.
TPH Extract within 14 days of collection and analyze
within 40 days of extraction.
Soil Samples
VOCs Analyze within 14 days of collection.
TPH Extract within 7 days of collection and analyze
within 40 days of extraction.

LN U T T W Ty W Wy v

VOCs = Volatile organic compounds
TPH = Total petroleum hydrocarbons

B-10
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QC for soil sample collection will include the following:

* Field duplicate samples and equipment rinsate blanks and field blanks
will be collected at a frequency of 10 percent of the total number of
original samples.

* One trip blank for VOC analysis will be included with each ice chest
containing samples for VOC analysis. The trip blank will be prepared
using ASTM Type Il reagent grade water (or equivalent).

QC for groundwater sample collection will include the following;:

» Field duplicate samples and equipment rinsate blanks and field blanks
will be collected at a total frequency of 10 percent of the total number
of original samples.

¢ One trip blank for VOC analysis will be included with each ice chest
containing samples for VOC analysis. The trip blank will be prepared
using ASTM Type II water (or equivalent).

Matrix spike samples provide information about the effect of the sample
matrix on the analytical methodology. Matrix spike analyses are
performed in the analytical laboratory. All matrix spikes are performed in
duplicate. Samples designated as matrix spike/matrix spike duplicate
samples are investigative samples collected at triple the volume for VOCs
and double the volume for the remaining analytes. One matrix
spike/ matrix spike duplicate will be designated for every 20 samples per
sample matrix (water and soil matrices).

QC for field measurements (e.g., pH, specific conductance, and turbidity)
consists of a pre-measurement calibration and a post-measurement
verification using standard reference solutions in accordance with the
manufacturer's recommendations. These procedures will be performed at
least once per day or more often as necessary. QC for field measurement
of temperature will include measurement with a second measuring
device.

Holding times for water and soil samples are summarized on Table B-5.
Holding times are defined as the maximum length of time that samples
may be held before the completion of analytical protocols. All samples
will be chilled in a temperature range between 2° and 4° C and will be
maintained at that temperature through transport and subsequent storage
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at the analytical laboratory. Samples will not be retained on site over 24
hours unless prior approval is received from the ANG Project Manager.

1.4.3.1 Groundwater Sample Preservation

Samples collected for VOC analysis will be preserved with no more than
two drops of a 1:1 solution of hydrochioric acid per 40-milliliter glass VOC
vial. The vial will have a Teflon-lined septa within the lid. VOC samples
will be stored in an ice chest.

1.4.3.2 Soil Sample Preservation

Soil samples submitted for laboratory analysis will be contained in brass
sample tubes. Immediately upon removal from the drive sampler or hand
auger, the ends of the filled brass tubes will be covered first with Teflon (a
moisture barrier), aluminum foil, and then with a fitted plastic cap.
Samples will then be placed in individual, self-sealing bags and stored in
an ice chest with enough ice to maintain samples at a temperature of less

than 4° C.

1.5 Accuracy, Precision, and Sensitivity of Analyses

The accuracy, precision, and sensitivity of laboratory analytical data must
satisfy the QC acceptance criteria of the analytical protocols. Quantitation
and QC limits required for aqueous and solid matrices analyzed per
USEPA protocols are shown on Tables B-3 and B-4.

1.5.1 Quality Assurance Objective for Accuracy

Analytical accuracy is calculated by expressing, as a percentage, the
recovery of an analyte that has been added to the sample (or standard
matrix) at a known concentration before analysis and is expressed in the
following formula:

Percent Recovery = (SSR-SR) x 100
SA

Where
SSR = Spiked Sample Result;
SR = Sample Result; and
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SA = Spike Added.

The spiked concentration will be specified by laboratory QC requirements
or may be determined relative to the background concentrations observed
in the nonspiked sample. In the latter case, the spiked concentration
should be significantly higher (two to five times higher) than the
background concentration to permit a reliable recovery calculation.

For volatile organic analysis by gas chromatography (GC) and GC/mass
spectrometry, analytical accuracy is obtained from the surrogate recovery
measured in each sample and blank or from the analysis of samples or
blanks spiked with a select number of target analytes.

The QA objectives for surrogate recovery are summarized on Table B-6.
The QA objectives for matrix spike recovery are summarized on Tables
B-3 and B-4. Failure to achieve these recoveries will trigger corrective
action. The recovery values for surrogate and target analytes in field
sample analyses are advisory for routine laboratory analytical services.

1.5.2 Quality Assurance Objective for Precision

Where

Analytical precision is calculated by expressing, as a percentage, the
difference between the results of analysis of duplicate samples relative to
the average of those results for a given analyte. Precision can be
expressed by the following formula:

RPD = (SPL1 - SPL2) x 100
Mean of SPL1 and SPL2

RPD = Relative Percent Difference;

SPL1 = First sample value (original); and

SPL2 = Second sample value (duplicate).

The QA objectives for analytical precision are summarized on Tables B-3 and B-4.
Failure to achieve these objectives will trigger corrective action.

1.5.3 Completeness, Representativeness, and Comparability

Completeness is a measure of the relative number of analytical data points
that meet all the acceptance criteria for accuracy, precision, and any other
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TABLE B-6

Quality Assurance Objectives for Accuracy of Surrogate Spike Samples
143rd CCSQ, Seattle ANGS, Seattle, Washington

VOCs/8260 Bromofluorobenzene 86-115 74-121
VOCs/8260 1,2-Dichloroethane-d 76-114 70-121
VOCs /8260 Toluene-d8 88-110 81-117

VOCs = Volatile organic compounds

Note: These limits are for advisory purposes only. They are not used to determine whether

a sample should be reanalyzed.
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criteria required by the specific analytical methods used. The percent of
completeness for analytical data can be expressed by the following

formula:
Percent Completeness = (V/T) x 100

Where

Number of valid data points; and

v
T Total number of data points.

The QA objective for analytical data completeness for the RI/FS is 90
percent. The ability to meet or exceed this objective depends on the
nature of the samples submitted for analysis.

The sampling plan has been designed to provide data representative of
site conditions. During development of the sampling methodologies,
consideration was given to past waste disposal practices, existing
analytical data, physical setting, and constraints inherent to the program.

The extent to which existing and planned analytical data will be
comparable depends on the similarity of sampling and analytical
methods. The procedures used to collect data for the Phase II RI, as
documented in this QAPP, are expected to provide analytical data that are
comparable to the Phase I RI data. However, the data collected during the
Phase I and II RI may not be directly comparable to previous data
collected at the site because of possible differences in the sampling and/or
analytical procedures and QA objectives.

1.6 Field Measurements

Most data collected during the RI/FS will be based on laboratory analysis
of samples collected at the investigation site. There are certain data, such
as groundwater parameters (i.e, specific conductance, temperature,
turbidity, and pH) that will be collected and directly recorded in the field.
The primary QA objectives for field activities should verify that QC
checks are performed, measurements are obtained to the degree of
accuracy consistent with their intended use, and documentation is
generated to verify adherence to required measurement procedures.

Surveying and mapping at the Seattle ANGS will be conducted to provide
a common frame of reference for RI/FS activities. Surveying will be
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performed by a surveyor registered in the State of Washington.
Surveying of monitoring wells and soil borings will be completed to an
accuracy of + 0.1 foot horizontally and + 0.01 foot vertically. Bench marks
used during the survey will be permanent marker(s) that will be tied to
National Geodetic Vertical Datum (NGVD) Mean Sea Level using either
U.S. Coast and Geodetic Survey or U.S. Geological Survey monuments.

The recording of field data will follow standard reporting procedures as
follows:

* Soil sampling depths will be reported to the nearest 0.1 foot.

» All temperatures will be recorded to the nearest 0.1° C
* pH will be reported to 0.1 standard units.

* Depth to groundwater in monitoring wells will be reported to the
nearest 0.01 foot.

* Photoionization detector (PID) measurements will be reported in parts
per million (ppm) and will be reported with the maximum precision
attainable in the instrument range scale used for the measurement

* Specific conductance will be reported in microsiemens and will be
reported with the maximum precision attainable in the instrument
range scale used for the measurement.

* Turbidity will be reported in nephelometric turbidity units and will be
reported with the maximum precision attainable in the instrument
range scale used for the measurement.

1.7 Sampling Procedures

Procedures used for collecting environmental samples will follow
standard operating procedures (SOPs) developed for Environmental
Resources Management’s (ERM's) Installation Restoration Program (IRP)
work and will conform to ANG site investigation protocol. The SOPs are
included in Appendix B of ERM's IRP Program Quality Assurance
Program Plan (ERM, 1995). The Site Manager is responsible for ensuring
that samples are collected with properly decontaminated equipment and
contained in proper sample containers with appropriate preservatives.
The steps required for sample control and identification, data recording,
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and chain-of-custody documentation are included in the IRP Quality
Assurance Program Plan.

Prior to the beginning of each sampling event, the Project Manager will
meet with the assigned sampling personnel and review the purpose and
objectives of the sampling. This meeting will provide final clarification of
the sampling event details. Topics of review and discussion will include
the following: sampling locations; types of samples to be collected;
number of samples to be collected; sample identifiers; constituents to be
analyzed; sampling procedures; sampling equipment decontamination
procedures; and chain-of-custody documentation requirements.

Equipment decontamination is an integral part of the data collection and
QA process. The implementation of proper decontamination practices
and procedures will begin in the field prior to the use of sample collection
equipment. All field sampling equipment will be decontaminated before
and after use, in accordance with ANG protocols. Wash water and other
fluids created during decontamination will be containerized and will be

disposed of properly.

1.7.1 Soil Sampling

Subsurface soil samples will be collected using a hollow-stem auger or
Geoprobe drill rig equipped with a split-spoon (or equivalent) drive
sampler. The drive sampler will be constructed of stainless steel and lined
with brass sample tubes. Augers, drill rods, the drill rig, and other
drilling equipment will be decontaminated before each new soil boring.
The drive sampler will be decontaminated before each new soil sample.
Equipment decontamination procedures are detailed in the Phase II RI/FS
Work Plan.

1.7.2 Groundwater Sampling

The following procedures will be used during groundwater sampling
activities at monitoring wells:

* Immediately prior to collecting a sample, the static water level will be
measured with reference to the monitoring well's measuring point and
will be recorded in the field notebook.

* Whenever feasible, monitoring wells will be sampled in order of
increasing concentration of contaminants, based on analysis of samples
collected during previous sampling events.
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Prior to collecting a sample, water in the well casing will be purged at
a rate of less than 1 liter per minute using a non-dedicated submersible
sampling pump. The temperature, pH, specific conductance, and
turbidity of the purge water will be monitored during well purging
using an in-line flow cell and portable water quality test meter. The
purging will continue until the temperature, pH, specific conductance,
and turbidity of the purge water have stabilized to within + 10 percent.
The amount of water purged from each well will be measured and
recorded.

Monitoring wells will be sampled directly from the pump discharge or
with a disposable polyethylene sampling bailer. The pump discharge
hose will be thoroughly decontaminated before each well is sampled.

Sampling equipment will be kept off of potentially contaminated
surfaces to prevent cross-contamination of the samples (e.g.,
equipment will be placed on plastic sheeting).

The calibration of the portable water quality test meter used to monitor
field parameters during well purging will be checked and adjusted as
necessary according to manufacturer’'s recommendations, at the
beginning of each day and periodically during the day as required.

1.8 Sample Chain-of-Custody Procedures

Sample chain-of-custody procedures require that possession and handling
of all samples be documented from the moment of its collection through
the time of completion of laboratory analyses. The Chain-of-Custody
Record must clearly reflect the movement of the sample through the
sample handling and transport process to ensure that proper custody has
been maintained and that the sample has not been tampered with in any
way. A sample is judged to be in proper custody when at least one of the
following criteria has been met:

The sample is in one's actual physical possession;

The sample is in one's clear field of view after being in one's physical
possession;

The sample is in one's physical possession and is then locked up in a
secure container so that no one can tamper with it; or
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» The sample is kept in a secured area that can be accessed by authorized
personnel only.

1.8.1 Sample Labels

All samples will be identified with a label or permanent marker applied
directly to the container. Sample identification information will be
completed using waterproof ink and will consist of the following:

¢ Unique sample identifier;

¢ Time and date of collection;
¢ Site name;

e Preservative (if any); and

* Sampler's initials.

1.8.2 Chain-of-Custody Record

To maintain a record of sample collection, transfer between sample
custodians, shipment, and receipt by the laboratory, a Chain-of-Custody
Record will be filled out for all samples collected for laboratory analysis.
Each time the samples are transferred, the signatures of the person
relinquishing and receiving the samples, as well as the date and time of
transfer, will be documented on the Chain-of-Custody Record.

1.8.3 Transfer of Custody and Shipment

Prior to the shipment of samples, the Chain-of-Custody Record will be

signed and dated by a member of the field team who has verified that

those samples indicated on the Chain-of-Custody Record are indeed being
shipped. A copy of ERM's standard Chain-of-Custody Record is shown
on Figure B-1. After packaging has been completed and the samples are
closed within the ice chest, signed and dated custody seals will be placed
over the edge of the ice chest lid.

Samples will be shipped by air or ground courier, or hand delivered by
ERM personnel to the analytical laboratory. Samples will be transported,
generally each day, by field personnel from the Station to the courier
location for subsequent shipment to the laboratory. Upon receipt of the
samples at the laboratory, the receiver will complete the transfer by dating

B-19

KCSlip4 41641

SEA408171



c.180¥V3aS

Z¥9Ly $diISOM

0c-d

Enviromental Resources

Management CHAIN OF CUSTODY RECORD m:
915 - 118th Ave. S.E., Suite 130 o Bellevue, WA o 98005 o (425) 462-8591 o FAX (425) 455-3573 Page of
PROQUECT # PROJECT NAME
MATRIX REQUESTED PARAMETERS
O
SAMPLER: (PRINT NAME) (SIGNATURE)
~~
{3 0
= RAECEIVING LABORATORY
O 0
) :
3
< -
3
s
§ SAMPLE 1.D. DATE | TIME § g o gg Ry
g
3
5
8
pa g
)
2
w
|95}
RS
®
£
&
o
8
wn
3
5
>y AELINQUISHED BY (SIGNATURE) DATE | TIME RECEIVED BY DATE| TIME FIELD REMARKS
g g- RELINQUISHED BY (S/IGNATURE) DATE | TIME RECEIVED BY DATE] TIME
0w §
g Q RELINQUISHED BY (SIGNATURE) DATE | TIME RECEIVED BY DATE| TIME
£ A
N
E § m REMARKS ON SAMPLE RECEIPT EAM REMARKS SEND REPORT TO:
S a O O BOTTLEINTACT 0 CUSTODY SEALS  [) CHILLED
S g Q PRESERAVED D SEALS INTACT 0 SEE AEMARKS
%' ? m WHITE - LABORATORY COPY CANARY -FIELDCOPY  PINK - DATABASE MANAGER GOLD - PROJECT FILE
o]
[~}
o )
: -
Z
4
e W s S B S N EEE R R A R e B



S e i el ol e B e B e e B N B

FINAL

and signing the Chain-of-Custody Record. An acceptable alternative is to
enter the airbill number and shipping data into the appropriate
signature/ date block.

A copy of the airbill is to be kept with the field copy of the Chain-of-
Custody Record to document specific shipping information.

1.8.4 Laboratory Chain-of-Custody Procedures

The following describes laboratory chain-of-custody procedures
associated with sample receipt, storage, preparation, analysis, and general
security.

1.8.4.1 Sample Receipt

Sample receipt procedures are discussed below.

Upon receipt, the sample custodian will inspect sample containers for
integrity. The presence of leaking or broken containers will be noted
on the Chain-of-Custody Record. The sample custodian will sign the
Chain-of-Custody Record with the date and time of receipt, thus
assuming custody of the samples.

The information on the Chain-of-Custody Record will be compared
with the information on the sample labels to verify the exact sample
identity. Any inconsistencies will be immediately resolved with the
field sampling representative before sample analysis proceeds.

Samples will be moved to a locked sample storage refrigerator for
storage prior to analysis. The storage location will be recorded on the
Chain-of-Custody Record or Laboratory Tracking Form to ensure
continuity of sample tracking.

The sample custodian will retain the original Chain-of-Custody Record
and will provide copies to each laboratory section manager and one to
the laboratory's sample master log.

The sample custodian will alert the appropriate section managers and
analysts of any analyses requiring immediate attention because of
short holding times.
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1.8.4.2 Sample Storage

Samples requiring refrigeration will be maintained in a locked storage

refrigerator which will be kept at a temperature ranging from 2°t0 4" C.
Analytical laboratory personnel will request samples for analysis from the
sample custodian and the formal transfer action, including date and
signatures, will be recorded on the Chain-of-Custody Record. The analyst
will then be the custodian of the sample during analysis.

1.8.4.3 Data Recording

Raw data is calculated or reduced into reportable values in three ways at
the laboratory: manually, by an external computer program, and by a data
system that collects the raw data. Individual laboratories have specific
data recording and data management standard operating procedures. In
general, data collected on an instrument's data system are transferred
electronically into the laboratory's data acquisition program. Data
acquisition transfers data into the laboratory information management
system for routine final reporting and is also used for generation of
analytical data reports. All formulae used to calculate reported values are
those specified by the analytical method and are included in internal
laboratory standard operating procedures.

1.9 Documentation Procedures

Documentation procedures for sample identification and field logs are
discussed below. Procedures for document corrections are also discussed.

1.9.1 Sample Identification

A standardized numbering system will be used to identify soil and
groundwater samples collected during RI/FS field activities. The
numbering system provides a tracking procedure to ensure accurate data
retrieval of all samples collected. A listing of the sample identification
numbers will be maintained by the Site Manager, who will be responsible
for ensuring the standardized numbering system is followed during
sampling activities.
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The standard sample identifiers for field samples are coded as follows:

* Sample identifiers for primary soil samples will include the soil boring
number and sample depth. For example, SB-1-5 represents a sample
collected at a depth of 5 feet bgs from soil boring SB-1.

« Sample identifiers for primary groundwater samples will include the
monitoring well number and the quarterly sampling round. For
example, MW1-98-1 represents a groundwater sample collected during
the first round of quarterly sampling in 1998 from monitoring well
MW-1.

Field QA/QC sample identifiers for soil will be as follows:

¢ Sample identifiers for trip blanks will be as follows: TB-date-#. For
example, TB-081098-1 represents the first trip blank collected on 10

August 1998.

» Sample identifiers for field duplicate samples will be the same as the
original sample but followed by a “D.”

* Sample identifiers for rinsate blanks and field blanks will consist of the
soil boring identifier at which the blank was prepared followed by an
“R” for rinsate blanks, an “FT” for tap water field blanks, or an “FA”
for ASTM Type Il water field blanks.

Field QA/QC sample identifiers for groundwater will be as follows:
 Sample identifiers for trip blanks will be the same as those for soil.

» Sample identifiers for field duplicate samples will be the same as the
original sample but followed by a “D.”

e Sample identifiers for rinsate blanks and field blanks will consist of the
monitoring well identifier at which the blank was prepared followed
by an “R” for rinsate blanks, an “FT” for tap water field blanks, or an
“FA” for ASTM Type Il water field blanks.

1.9.2 Field Logs

Data collection activities performed at the site will be documented in
bound field notebooks and on Chain-of-Custody Records using indelible
ink. Field notebooks will be assigned to individual field personnel for the
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duration of their field activities. Entries will be as detailed and descriptive
as possible so that a particular situation can be recalled without reliance
solely on the sampler's memory. All field log entries will be dated and
signed by the person making them.

Depending on field activities, the Site Manager may designate a member
of the field team to photocopy, at the end of each day, all field notes
(notebook pages and standard forms) generated during that day. Copies
will be given to the Project Manager. If implemented, at the completion of
a work shift, copies of all field logs, notebook pages, and standard forms
will be returned to the Site Manager for subsequent delivery to the Project
Manager and entry into project files.

The Site Manager will maintain a separate Site Log summarizing daily
tield activities, outside visitors, communications, sample shipments, and
equipment assignments. This log will become a part of the original project
files.

1.9.3 Corrections to Documentation

If an incorrect entry is made in any type of data document, the incorrect
entry will be crossed out with a single line, the correct information
entered, and the correction initialed and dated by the person making the
correction. Like original entries, corrections will be made in indelible ink.

1.9.4 Final Evidence File Documentation

Records will be kept in the project files to document QA/QC activities
and to provide support for possible evidential proceedings. The following
outline of project file requirements applies to project activities:

Communications
* Internal
¢ External
* QA/QC
* Procedures

. Chain-of—Custody Documentation
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* Audit Reports

* Laboratory QA Reports

* Deviation Notification Forms

* Nonconformance/Corrective Action Reports
Technical Information

* Analytical Data

* Field Data

* Field Logbooks

* Graphic Resources

e Data Quality Acceptance

» Calculations/Evaluations

* Regulatory Compliance
Project Management

* Project Schedule

* Budget

* Site Database Information
Health and Safety

* Plans/Procedures

* Audit Reports
Documents

* Plans

* Reports

* Relevant Publications
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ERM will maintain all evidential file documentation using its internal
project file system. Upon completion of the project, the original project
files will be archived. Copies of file documentation will be provided to
the ANG upon request. The Project Manager will ensure that all records,
including QA/QC records, are properly stored and retrievable.

1.10 Calibration Procedures and Frequency

The following sections summarize calibration procedures for field and
laboratory equipment.

1.10.1 Field Equipment

The analytical and health and safety screening instruments that may be
used in the field during the Phase II RI/FS are:

* PID;

¢ Conductivity Meter;
¢ pH Meter;

e Turbidity Meter; and
* Temperature Meter.

The instruments will be calibrated according to manufacturers'
specifications before and after each field use, or as otherwise required.
Where necessary, instruments will be calibrated each day during field use.

1.10.1.1 Photoionization Detector

A calibration check of the PID will be performed at the start of each day
using a standard calibration gas. Additional calibration checks and
instrument adjustments will be made if the unit experiences abnormal
perturbations or readings become erratic. Results of the calibration check
will be recorded in the field notebook in indelible ink. Calibration

B B

procedures will follow manufacturer's instructions. u
1.10.1.2 Conductivity Meter 8
Calibration will be performed at the start of each sampling day using a
standard solution of potassium chloride. The meter will be adjusted to i
B-26

KCSlip4 41648

SEA408178



— — —

S e R Y e B v B v B e

FINAL

read the value of the standard. The meter must read within 10 percent of
the standard to be considered in control and should read within 5 percent
(7 percent is considered a warning level). If the calibration indicates the
meter readings are out of the control limits, & backup unit should be used.
If a backup unit is not available, the data will be flagged to note the
percent difference between the meter and the standard calibration
solution. Readings from conductivity meters lacking calibration
adjustments are normally stable; thus, calibration checks are usually
limited to the beginning and end of the sampling day.

1.10.1.3 pH Meter

Calibration will be performed at the start of each sampling day using
buffer solutions that bracket the pH range expected in the samples. The
pH meter will be adjusted to read the value of the standard. The meter is
checked during the sampling day, using at least one standard, at a
frequency which results in little or no calibration adjustment. If the
reading varies more than one-tenth of a pH unit between calibration
checks, the frequency of the checks must be increased.

1.10.1.4 Turbidity Meter

Calibration will be performed at the start of each sampling day using a
formazin solution. The turbidity meter will be adjusted to read the value
of the standard. The meter is checked during the sampling day, using at
least one standard, at a frequency which results in little or no calibration
adjustment. If the reading varies more than one-tenth of a turbidity unit
between calibration checks, the frequency of the checks must be increased.

1.10.1.5 Temperature Meter

Temperature will be measured by either using a thermostat built into the
specific conductance meter or a separate thermometer unit. Temperature
readings will be checked at least once per field trip using a quality-grade
(preferably National Bureau of Standards traceable) thermometer. Should
the unit experience erratic or out-of-tolerance readings, additional checks
will be performed.

1.10.2 Laboratory Equipment

Before any laboratory instrument is used as a measuring device, the
instrument response to known reference materials must be determined.
The manner in which various instruments are calibrated is dependent on

B-27

KCSlip4 41649

SEA408179



FINAL

the particular type of instrument and its intended use. Sample
measurements will be made within the calibrated range of the instrument.

Laboratory calibrations typically consist of two types, initial calibration
and continuing calibration. Initial calibration procedures establish the
calibration range of the instrument and determine instrument response
over that range. Typically, three to five analyte concentrations are used to
establish instrument response over a concentration range. Continuing
calibration usually includes measurement of the instrument response to
one or more calibration standards and requires instrument response to
compare with certain limits (e.g., +10 percent) of the initial measured
instrument response.

Specific laboratory instrument calibration procedures for various
instruments are described in detail in the Laboratory Quality Assurance
Project Plan for the analytical laboratory selected to perform the analyses.

1.11 Analytical Procedures

The following sections summarize the analytical procedures for field
activities and the laboratory.

1.11.1 Field Parameters

As part of the analytical protocol for groundwater samples, several
parameters will be tested in the field. Monitoring well purge water will
be tested for specific conductance, temperature, pH, and turbidity. The
field parameters will be measured using an in-line flow cell.

1.11.2 Laboratory Methods

Groundwater and soil samples collected will be analyzed using the
analytical methods specified in the Phase II RI/FS Work Plan.

1.12 Internal QC Check Procedures

The following sections summarize internal QC check procedures for
laboratory analysis and field measurements.
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1.12.1 Routine Analytical Services

Internal QC procedures for routine analytical services are specified in the
USEPA's method descriptions. These specifications include the types of
QC checks required (sample spikes, surrogate spikes, reference samples,
controls, and blanks), the frequency of each audit, the compounds to be
used for sample and surrogate spikes, and QC acceptance criteria for these
checks.

1.12.2 Field Measures

QC procedures for field measurements are linked to checking the
reproducibility of the measurements by obtaining multiple readings and
by calibrating the instruments (when appropriate). QC of field sampling
will involve collecting field duplicates and blanks in accordance with the
applicable procedures described in this QAPP.

1.13 Data Reduction, Validation, and Reporting

The following sections summarize reduction, validation, and reporting
procedures for field, technical, and laboratory data.

1.13.1 Field and Technical Data

The field and technical (non-laboratory) data that will be collected can
generally be characterized as either objective or subjective data. Objective
data include all direct measurements, such as field screening/analytical
parameters and water level measurements. Subjective data include
activity descriptions and field observations.

1.13.1.1 Field and Technical Data Reduction

As described in previous sections, field data will be recorded by field
personnel in bound field notebooks and on standard forms. For example,
during drilling activities, the field team member supervising a rig will
keep a chronological log of drilling activities, a vertical descriptive log of
lithologies encountered, other pertinent drilling information (i.e., staining,
odors, field-screening results, working conditions, and water levels) in
his/her bound notebook. The Site Manager may choose to appoint a team
member to photocopy all field logs (including notebook pages and
standard forms) generated in a given field day. Copies will be given to
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the Site Manager who will maintain a field log file. At the direction of the
Project Manager, copies of all field logs, notebook pages, and standard
forms will be returned to the office for entry into project files.

After checking the validity of data in field notes and on standard forms,
the Project Manager will be responsible for entering pertinent data into
project data files. Where appropriate, the data files will be set up for
direct input into the project database. Subjective data will be filed as hard
copies for later review by the Project Manager and for incorporation into
technical reports as appropriate.

1.13.1.2 Field and Technical Data Validation

Validation of objective field and technical data will be performed at two
different levels. On the first level, data will be validated at the time of
collection by following standard procedures and QC checks. At the
second level, data will be validated by the Project Manager, who will
review the data to ensure that the correct codes and units have been
included. After data reduction into tabular format or the project database,
the Project Manager will review data sets for anomalous values. Any
inconsistencies or anomalies discovered will be resolved immediately, if
possible, by seeking clarification from field personnel responsible for
collecting the data.

Subjective field and technical data will be validated by the Program
Manager, who will review field reports for reasonableness and
completeness. In addition, random checks of sampling and field
conditions will be made by the Project Manager or Site Manager who will
check recorded data at that time to confirm the recorded observations.
Whenever possible, peer review will also be incorporated into the data
validation process, particularly for subjective data, to maximize
consistency among field personnel. For example, during drilling
activities, the Project Manager or Site Manager will schedule periodic
reviews of archived lithologic logs to ensure that proper lithologic
descriptions and codes have been consistently applied by field personnel.

1.13.2 Laboratory Data

As described earlier, analytical data will be recorded in three ways:
manually; an external computer program; and a data system that collects
the raw data. Data collected on an instrument's data system are
transferred electronically into the laboratory's data acquisition program.
Data acquisition transfers data into the laboratory information
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management system for routine final reporting and is also used for
production of analytical data reports. Copies of strip-chart outputs (e.g.,
chromatograms) will be maintained on file at the laboratory.

1.13.2.1 Laboratory Data Reduction

At the completion of a set of analyses, all calculations will be completed
and checked by the analyst. The associated QC data (blanks, blank spikes,
duplicates) are entered onto QC charts and are verified to be within
control limits. If all data are acceptable, the data are entered into the
laboratory computer system, and data summaries (including raw data) are
submitted to the laboratory section manager for review. This is the
procedure for all analytical data. After approval, data are subsequently
entered into the project database format.

1.13.2.2 Laboratory Data Validation

In addition to the data review performed by the analysts and the
appropriate laboratory section manager, an external organization to the
one that generated the data will validate the analytical data. Analytical
data will be reviewed by the Project Manager and assessed by a qualified
chemist, using a step-by-step approach. Approximately 10 percent of the
data generated by the laboratory will be subjected to validation against
DQOs using USEPA validation procedures for specified analytes.

Qualified data will be annotated in accordance with USEPA Contract
Laboratory Program National Functional Guidelines for Organic and
Inorganic Data Review, using the following codes:

U -  The analyte was analyzed for, but was not detected above the
associated value.

] - The associated numerical value is an estimated quantity.

R - The data are unusable. The presence or absence of the analyte

cannot be verified from the existing data. Re-sampling and re-
analysis is necessary for veritication.

UJ] -  The analyte was analyzed for, but was not detected above the
reported value. The associated value is an estimate.

In addition, the following data qualifiers may be used for organic data:

N - There is presumptive evidence to make a tentative
identification.
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N] - There is presumptive evidence to make a tentative
identification and the associated numerical value is an
estimated quantity.

1.13.2.3 Laboratory Data Reporting

Laboratory analytical results will be reported as soon as results are
available and will follow USEPA requirements in order to provide
defensible evidence files. The standard laboratory data reports for organic
compound analysis will consist of a transmittal letter and the following:

* A cover page describing data qualifiers, sample collection, extraction
and analysis dates, and a description of any technical problems
encountered with the analysis.

* Sample data including quantitation limits.

* Summary of QC data, including laboratory blanks, matrix
spike/matrix spike duplicates, and surrogate recovery results.

The standard laboratory data reports for inorganic constituent analysis
will consist of a transmittal letter and the following:

* A cover page describing data qualifiers, sample receipt, digestion and
analysis dates, and a description of any technical problems
encountered with the analysis.

* Sample data including quantitation limits.

* Summary of QC data, including laboratory blanks, and matrix
spike/matrix spike duplicate results.

& B BR_S8_ R B R_E. B E. &. B. B. B.

1.14 Performance and System Audits

Audits may consist of two types: system and performance audits. The
purpose of a system audit is to determine whether appropriate project
systems are in place. Performance audits are used to indicate whether
those systems are functioning properly. Audits will be conducted by the o
QA/QC Manager or a designated appointee as tasked by the Program or
Project Manager, to verify the existence of an effective QA/QC system.

B _

Additionally, the audit will evaluate the level of compliance of that system |

in terms of adherence to QA/QC measures, standards, records, and

project documentation and control. -
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1.14.1 Project System Audits

The QA/QC Manager may periodically, on an unannounced basis, call for
a system audit. The Project Manager will respond by submitting the
QAPP. The audit will be performed by the QA/QC Manager or a
designated appointee. The auditor will then determine whether the
QAPP is in place and whether the reviews called for by the QAPP have
been performed. Results of project audits will be reported to the Project
Manager and Program Manager.

1.14.2 Technical Performance Audits

Technical performance audits will be conducted by the project QA/QC
Manager on an ongoing basis during the project, as field data are
generated, reduced, and analyzed. All numerical analyses, including
manual calculations, mapping, and computer support activities, will be
documented and subject to performance audits in the form of QC
procedural reviews, mathematical reanalysis, and peer review. Technical
peer review is the responsibility of the Project Manager. All records of
numerical analyses will be legible, reproduction quality, and complete
enough to permit logical reconstruction by a qualified objective reviewer.

1.14.3 Field Audits

A field performance audit will be conducted during each phase of the
investigation and will include field sampling and associated sample
handling and decontamination techniques. The purpose of the field audit
is to ensure that proper methods and protocols detailed in this QAPP are
consistently practiced in the field.

Audits will be performed using tailored checklists prepared by the
QA/QC Manager. The requirements and audit questions to be developed
will be as specific as possible and will focus on significant investigation
techniques. Checklists are encouraged to be completed to the maximum
extent possible to give a complete picture of field techniques using a
structured approach.

Field operation records will be reviewed to verify that field-related
activities were performed in accordance with appropriate project
procedures. Items reviewed will include, but are not limited to, field
equipment calibration records, daily field logs, and chain-of-custody
documentation.
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Upon audit completion, an audit report containing observations, findings,
and recommended corrective actions will be submitted to the Project
Manager and the Program Manager.

1.14.4 Laboratory Audits

The laboratory QA manager has responsibility for monitoring the internal
QA program. The contractor will verify that standardized QA programs
are in effect to provide objective oversight of laboratory procedures.
Additionally, copies of internal QA reports will be requested to ensure
that standards of quality performance are in effect.

1.15 Preventive Maintenance

Proper preventive maintenance of field and laboratory equipment is an
essential element in a successful field investigation. Implementation of
standard preventive maintenance routines serves to eliminate surprise
equipment failures and subsequent stand-by time.

1.15.1 Field Equipment

a . & A e Se B By EBs B B

Field equipment will be properly calibrated, charged, and in good
working condition before the beginning of each working day.
Manufacturers' specifications define the required equipment checks for
each type of field equipment used. Non-operational field equipment will
be removed from service and a replacement will be provided
immediately. Significant repairs to field equipment will not be performed
in the field.

All field instruments will be properly protected during the field
investigation against inclement weather. Each instrument is specially
designed to maintain its operating integrity during variable temperature
ranges that are representative ranges that will be encountered during
working conditions. At the end of each working day, all field equipment
will be taken out of the field and placed in a cool, dry room for overnight
storage.

All subcontractor equipment (e.g., drill rigs) will arrive at the site in
proper working condition each day. All lubricating and hydraulic motor
oils will be checked by the subcontractor before the start of each work day
to ensure all fluid reservoirs are full and there are no leaks. Before the

- ' - s
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start of each work day, the Site Manager will also inspect subcontractor
equipment for fluid leaks. If a leak is detected, the equipment will be
removed from service for repair or replacement.

1.15.2 Laboratory Equipment

The ability to generate valid analytical data requires that all analytical
instrumentation be properly maintained. The selected laboratory should
maintain full service contracts on all major instruments. These service
contracts will not only provide routine preventive maintenance, but will
provide emergency repair service to ensure responsive support to the
project requirements.

1.15.2.1 Instrument Maintenance Logbooks

Each analytical instrument is assigned a specific instrument logbook. All
maintenance activities are recorded in the instrument log. The
information entered in the instrument log will include the following:

* Date of service;
¢ Person performing service;

* Type of service performed and reason for service;

Replacement parts installed (if appropriate); and

Other information, as required.

1.16 Specific Routine Procedures Used to Assess Data Precision,
Accuracy, and Completeness

The QA objectives for precision, accuracy, and completeness are discussed
in Section 1.5. This section discusses the routine procedures used for
assessing those criteria.

The initial responsibility to monitor the quality of an analytical system lies
with the analyst. The analyst will verify that all QC procedures are
followed and the results of analysis of QC samples are within acceptance
criteria. If acceptance criteria limits are exceeded, this must be described
in the analytical report case narrative. This requires that the analyst
evaluate the results for the following laboratory QC items, as appropriate:
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* Sample preparation procedures;

¢ Initial calibration;

s (Calibration verification;

* Method blanks;

* Duplicate analyses;

» Laboratory control standards; and

* Spiked samples.

1.17 Corrective Action Protocols

The QA/QC Manager and audit team will prepare a formal report of any
audit proceedings. The programmatic impact of a negative finding, such
as failure to use an appropriate procedure, will be determined by the
QA/QC Manager or lead auditor and reported to the project management
staff. A corrective action plan and implementation schedule will be
required, and the Project Manager will be responsible for ensuring that
immediate action to correct the nonconformance has been initiated. The
Project Manager will be responsible for ensuring the successful
implementation of the corrective action plan and ensuring that no
additional work that is dependent on the nonconforming action is
performed until the nonconformance is corrected. Corrective actions may
include reanalyzing samples (if holding times permit), resampling, and
evaluating and amending sampling and analytical procedures.

The Project Manager will be responsible for ensuring that the corrective
action adequately addresses the nonconformance. The QA/QC Manager
will ensure that corrective actions for nonconformances are implemented

by:

* Evaluating reported nonconformances;

* Controlling additional work on nonconforming items;
* Maintaining a log of nonconformances; and

* Ensuring that all Nonconformance and Corrective Action Reports are
included in the project files.

-_l_-_l_-_u_l_l_l.l_l.l-‘-ﬁﬁ-ﬁﬁh
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Following implementation of satisfactory corrective action, the QA/QC
Manager will conduct sufficient follow-up activities to verify the
corrective action. Such confirmation will be documented, along with any
other recommendations, in a formal close-out of the audit. The close-out
report will be distributed to appropriate project management personnel.

1.17.1 Field Corrective Action

The initial responsibility for monitoring the quality of field measurements
and observations lies with field personnel. The Site Manager is
responsible for verifying that all QC procedures are being followed in the
field. This requires that the Site Manager assess the correctness of field
methods and the ability to meet QA objectives. If a problem occurs that
might jeopardize the integrity of the project or cause some specific QA
objective not to be met, it is the responsibility of field project staff to report
suspected nonconformances by initiating a Nonconformance and
Corrective Action Report (Figure B-2) and submitting it to the Project
Manager.

The Project Manager will submit a copy of the Nonconformance and
Corrective Action Report to the QA/QC Manager for a formal
investigation. An appropriate corrective action will then be developed
and implemented.

1.17.2 Laboratory Corrective Action

If the analyst’s assessment of the laboratory QC items identified in Section
1.16 reveals that any of the QC acceptance criteria have not been met, as
defined by the Laboratory QAPP or USEPA method protocols, the analyst
must immediately assess the analytical system to correct the problem. The
analyst notifies his/her supervisor, section leader, or QA coordinator of
the problem, and, if possible, identifies the potential cause(s) and makes
appropriate corrective action recommendations.

The identification of the corrective action obviously depends on the nature
of the problem. For example, if a continuing calibration verification is
determined to be out of process control, the corrective action may require
recalibration of the analytical system and reanalysis of all samples since
the last acceptable continuing calibration standard.

Sample-related QC samples (e.g, matrix spikes and matrix spike
duplicates) provide an indication of matrix effects on analyses and do not
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Nonconformance and Corrective Action Report
Date: :
ERM-West Project Number:

SUBMITTAL

To:  Project Director
QA/QC Officer

Description of Nonconformance and Cause:

Proposed Corrective Action:

Submitted By: Location:
Approved By: Date:

CORRECTIVE ACTION (by Project Manager or Designee):

Implementation by Action assigned to:
Actual Corrective Action:
Implementation verbally approved by QA Officer on

(date)
Action implemented on ;
(date) L
(Signature)
VERIFICATION (by QA/QC Officer of Designee) L
Corrective Action implementation reviewed and Work Inspected by:
on
Corrective Action Verified by on
Figure B-2

Nonconformance and Corrective Action Report
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require reanalysis if method-related QC samples (e.g, method blanks,
method spikes, and method spike duplicates) indicate acceptable
performance.

When the appropriate corrective action measures have been defined and
implemented and the analytical system is determined to be in control, the
analyst documents the problem, the corrective action, and the associated
data, thereby demonstrating that the analytical system is in control.
Copies of the documentation are provided to appropriate management
staff members and the QA/QC Manager for review and addition to the
project files.

1.18 QA Reports to Management

The ANG Project Manager will rely on written reports and memoranda
documenting data assessment activities, quality audits, nonconformances,
corrective actions, and quality notices. A copy of all significant QA
reports will be forwarded to the Program Director for review and
oversight.
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